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means” at quietly 
mining g the | color qualities: 
of | lastic Products, 
Pe 
_ posure to sun 


thermal shock, or variations encountered 
ine outdoor exp 


Years of a actual exposure are reduced to a few 
days testing i in your r laboratory. Results are depend- . 
able and exact duplicate tests can can be made at an) any 


time in in the development of ¢ a | stable plastic ‘product. 
ATLAS FADE-OMETER 


for f predetermining the regulated a constant reserv oir 

to light of any material 
finish. Specimens are rotate 
_ around the Atlas enclosed violet 
closest approach to 


tual sunlight—in masked holders. —— can be left in continu- 
temperature control to operation overnight. 


ATLAS 


faithfully the special require- 


weathering effects of sun- ments of weathering tests. After 
rain, heavy dew and thermal setting ¢ exposure cycles ‘on the 


shock. Full automatic control of 
re light and water periods is pro- control panel, the Weather- Ome- 


vided by the Atlas Cycle To ween can be safely | left i in continuous 
“unit which can be set to Operation v without attention, 


ATLAS WEATHER- OMETERS AND FADE- OMETERS 


eeee are used by these companies and hundreds of others to test the 
General Electric Co. Pont de Nemours _Pro-phy-lac-tic 
Tennessee Eastman Corp. Duramold Div. Fairchild 
Plaskon Div., Libbey- Durer 2 Plastics & Chemicals, Engine & Airplane 
Owens-Ford Co. Inc. National Plastic Products 
i "Catalin Corp. = Plastic Film Corp. 


Celanese Corp. of America Eronel 
Continental Diamond Fibre Armstrong Cork Co. 
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Committee ‘Sessions Scheduled 
aw WARDS of 150 meet- "hotels i in Washington full details on 
ings ain T. M. ‘technical times and room assignments for the 
committees and their r subgroups and committees. Most of the meetings 


sections will be held during A.S.- are being held at the Hotel Statler, Shham Washing 


T.M. Committee Week in W: several groups will meet at ton, under tl the sponsorship of 
ton, D. C., beginning March Mayfi ower, and W ard- the American Society for Testing 
noted in the December BuUL = Park. Materials’ Committee E-3 
meetings of the respective ¢ commit- ‘There are neral technical ical alysis of Metals. While the 
tees are being allocated to the sev-_ ssions being held this year sympoe held primarily 
eral cooperating Washington hotels, eonseque ontly sinc such sessions 
and in making hotel reservations comprise the main feature of the ph mbers of Committe 
members are asked to keep this ‘Spring: Meeting, cognizance is ces and certain 
situation definitely in mind— —e hotel 
reservation form was. sent to ¢ each on | the are invited to 
AS.T. M. “member and committee ards and such matters whic h are i should make known their desire to 
‘member in December with detailed agreed upon at the meetings and | _do so to Dr. 8. E. Q. Ashley, Gener: al 
Electrie Co., Pittsfield, Mi: ass., 


Dr. J. W. Stillm: an, du 


le and Co., Inc., Wilming- 
ing in Detroit during of B 

98, Del. Ashley is chairman 
June 2 However, a as is customary, 3's Div 

plete se hedule will be se of the meetings will ommittee ivision 


AS.T. M. He ‘adquarters but. ‘there appear in n the March ASTM Butte- al Analytical Methods 


ilable at the respective ‘Stillman is secretary the 
main technical Committee E-3. 


information which subsequently confirmed by let le tter 
would meet ballot vote will be cove by 
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Notes-on.4 19 
merous Features i in 1 Detroit June 21- ‘Lectur con Tracer 


Isotopes; 
Exhibits, with Photomicrography an and ~ 
Recenr developments "ized with J. L. McCloud of Ford 
in connection with the 1948 Annual | Motor Cc 0 general exhibits: com- 
_ Meeting of the Society to be held in a mittee chairman, ‘present, and also 
Detroit thr oughout the week of F. G. Weed, President, Rinshed- 
June 21 include a decision by the Mason Co., who is to serve as the 
4 Board of Directors" to. invite Dr. Committee. chairman. 
Paul Aebersold, Chief, Isotopes 


Division, Atomic Energy Commis- 
at Oak Ridge, to deliver” the 


ber of me ~mbers and others who are 
active in this field. A.S.T.M. 
mittees E-4 on Metallography and 

mubject of Dr. . Aebersold’s address participating officially 
will be sadionctive tracer isotopes, hibit, and hav e designated ‘repre-_ 
sentatives. The complete personnel 

box. 

this 


iy zation in in industry. “Unless there i isa of of the 
change i in the p plans, this lecture will 7 appears in the accompanying 
be held on the evening of T hursday, The photographic: theme | 
in the main auditorium of year will be “Materials, Testing, 


June 24, 
the Rackham Building, thus having and Research,” and full details and 
an n entry blank will be sent to eac he 


rilable excellent facilitic ies for a8 
larg ge audience. Further member in the near future. In the 
_ Society are are quite a a number of men 


~ 


announce- 
= will be made later. The So- r of met 


ciety is fortunate securing sa who do excellent camera Ww ork, 
speaker one who is in such close _ - : the exhibits of previous years have 
with this ant demonstrated their tee hnique— and 
also. th 1e interest. in this subject. 
_ The w ork in photomicrogr aphy an and 
n under the aus- 
of Committees 4 and E-7 


Serving with Mr. eed are a num- 


_—E-7 on Radiographic T esting 


. G. WEED, “Chairman, Presiden 
R. C. McCueary, Chrysler Corp. 
Don M. McCu TCHEON, F ord Motor | 


Co. 
ANGELO SeRRatont, Chrysler 


EuGene VINcENT, Ethyl Corp. 
H.R. , General Motors Corp, 
mmittee E ‘on 
epresenti +0 on 
©. J. TosIn, Motors Corp, 
H. L. Bausch & Lomb 
Re presenting Committee E on 
Radiographic T esting: 
Don M. Me HEON, Ford Motor 
Pace, General Electric X- ray 
H. SEEMA Eastman Kodak 
Kent R. Van ‘Horn, Aluminum 
Company of Ame 
| 
“a 
respectiv vely, also has ar aroused much 


‘3 
soins techniques and the ex excellent 


results w hich can be obtained. 


pparatus Exhibit: ath 
Many of the leading manufac- 
turers and distributors: of _testing 
equipment, I abor atory y supplies 
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‘search will participate. in the 1948 
Related Equipment to be held at Tue Society by action 
: The Book- throughout the its Administrative » Committee posed ¢ exterior interior masonry 
days of the Annu: il Meeting. Standards on November. 24, 1947, partitions and for use where a high 
exhibit is an excellent oppor- —_aapprovec ed the new | Tentative Speci- degree ‘mechanical perfection, ‘narrow 
tunity for instrument fication for Facing Brick (Solid color range, and 
turers: to contact a large group of 


t 
urer Masonry Unit Made from Clay or 


Shale) (C 216 47 This speci- use in exposed exterior and interior 
exhibit also points up the impor- fication, developed in Committee masonry walle end partitions where wide 
_ tance of the field of inst rumentation: CAB on 1 Manufactured Masonry - color ranges are desired and where a greater 
‘in materials testing and research. a Units, definitely  nesded in the variation in size is permitted or desired 
industry since the requirements of than is specified for Type FBX. 
‘Technical Program: fa wing brick are more stringe nt th: an Type FBA.—Brick manufactured and 
very comprehensive technical common or back-up bric k. Con- telected to produce archi- 

"program is in the course of deve ‘lop- ‘siderable discussion took place in 

ment, some details of which were the committees and substantial sie, color, and text of the 
announced i in the Dece mber Bu agreement as _ finally reached. 
om. A number of ; symposiums are Three ty of brick in each of two gives detailed 


planned and there will be -a large grades. are covered. The grades 


"number of papers and reports pre- designated SW and MW are for | numerous other matters of oly. 
sented. There will be further infor- ee, respectively, where a high and and testing. This specification + 
mation in the March Bu LLETIN and uniform degree of resistance to published in Part II, 1947 Supple- 
a complete Provisional Progre am will frost action ‘and disintegration by to the 1946 Book of A.S.T.M. 
the May issue. Work is weathering is desired, and where Btandards. 
already under way on editing pa- degree of resistance is per- mus’ 


pers, many of which together with missible. The three types are as 


4 
» reports will be 


cloth, an 
cen cents per copy is 
THE output bre Copies of this Ww idely used book The Symposium ol 
AS T. M. publications, “both eom- can be procured by members at Paint Materials, Special Technical 
pilations of standards and sympo- “special price of $3.25, the list p ist price ‘i coll Publication No. 75, hi as been com- com= 
sums and special technical books, being $4.35. id, pleted. It has the several papers 
continues “apace. ie Notes on some 7 The Compilation of Stand: ards on presented at the 1947 Spring Meet- | 
books Cement i is sponsored by Committee ing, with an interesting introduction 
by C . H. Rose, Chairman of the 
Symposium Committee. . He points 
out that there has been a marked — 
increase in the irterest within the 
industry in the methods of evaluat- 
paints paint and 


ai 


= 


made i in the and 
Compilations tests. Members can procure 

‘Three compilations of 8 sili special pr price of $1.50; list price, $2. 
re practic cally” completed, including ‘Some of the compilations a 


those in the fields of paint, varnish — ; standards include much helpful in- 


ad lacquer; cement; and ithe third, formation in addition to the s speci- “offered. the paint be 


Iefractories. fications and tests, and this is very evalu: ated carefully and with res agon- 
definitely, the case with the Manual able promptness. Hence 
on Refractory Materials 


vel Of the publications 
| the ac accompany ing article four are u 
not listed on the special Members’ 
Blank transmitted i in De cem- 


edition published in February, 1946. 
Comprising ; almost 600 pages, it in- oil 
‘4 170 specifications, 
definitions, ete. he stand- 
‘ards are grouped under head-— 
| ings as the follow 
Drying Oils, Paint eta and TI hinners 


important applications, these 
‘special reports are given in f full 
latest book. . Since there has 


been no edition since June, 1943, the is bera and consequently could not have _ ia 
new one will be of distinct service. 


been orde red through the blank. 
Shellac, Varnish and Varnish Materials ‘There: are about 40 ‘specifications ‘They are the compilations of § Stand- 
and tests included i in this book which 


Rosin, Dipentene, Pine Oil, and Tall Oil book v e “i ards on Cement and on Paints; the yi 
er and Lacquer Materials aggregate about 260 pages. Petroleum-. Automotive Papers; and 
ra: 


prices $185, the list 


4q 
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bal ded, 
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sponsored thi ymposiun Vacuum Laboratories, New ovk; “printed. ‘opies are available at 25 


to focus attention on testing meth- pre pared the » extensive paper dealing cents | each; ; pad of 25 for “a 
ods and to make available the latest with “The Efficient Production. charge for 5 pads is $7.50. 


group of four papers describes some C. M. Larson, Chief Consulting 

of the current testing methods used ungineer, Sinclair Refining C Co., 
testing industrial, automotive, New York, discusses “Petroleum: ~The nine technic: al and 
container, and marine finishes. The Lubricating Oils as bi Re lated introduction to sy mposium, 
three papers in the next group de- Automotive Equipment.” H. : held during the 1947 Annual Meet- 


-geribe s some new developments: i in = Mougey , Chairman, of the Program ing, ‘cover the various ‘methods that 
testing methods for r evalua ating paint * ommittee, introduces the papers have e bee n dev eloped and used to 
materials. The last gr oup of papers and cites the significance of the gen- “measure the air. entrained in con- 
the of eral problem Copies of this ‘52 crete by the use of -air-entraining 
page booklet can be procured by cements. ~The qua untity of entrained 


members at 75 cents” per copy, the 7 air is subject to variation from 4 


testing m may he facilitated ae 


by statistical methods. This book price being number of ‘influen and it i is 
of 120) pages, heavy paper cov er, is highly | important. that accurate 


available to members at $1. 50, the Petroleum Chart: aster methods be available. T his sympo- 


i4 
list price being $2. Cloth prices are _ Another chart is s being added to ‘sium covers the rolling and pressure 
65 cents additional in each instance. the series of V iscosity-Temperature method, the Indiana method, pye- 


‘harts described in A.S.T -M. Stand-— -nometer met hod, the Ohio Method, 


6h 


and the Automo- ard D 341. is a a low- temper others. There i is one paper giv- 
ile: ture kinematic viscosity conversion an analysis of methods, based on 


“Two. extensive technical “papers “eh: art of the 26 by 20-in. size. the percenta uge of air in 45 batches 

and an interesting introduction ‘supplements the other four char of concrete. F ollowing the general 

i prise the booklet covering the rela- — which have been issued for a number | - discussion there is a paper on the 


4 tion of petroleum products to the of years covering the usual Say bolt 7 effect of sampling e errors. Copies of 


notive industry, which was = kinematic viscosity conversions. this 96-page publication, a 
general subject cove red at the iike the other charts, the new one— from the Proceedings, 8 are vailable 
in October. termed Chart E— —is published on on ‘members at $1.30 per wall the 
M. Holaday, Director, Socony- tough, thin paper which can be blue- list rice being $1.75. 


A. S.T.M. Manual of Engine Tests for Fuels Being tables which are required for 
Published; varts and Tables the ‘results, or w hich are a 


te sheets. Facsimiles of nu- 
publication he tests for knock ‘separa e sheets. . Faesimiles 


be of widespread cover the following: Motor Fuels merous tables evpear in the Manual, 
interest and utility for all those con- by the Motor Method 1(D 357) and eX! wmple: Tables of Micrometer 
cerned with the e raluation of auto- the Research — Method (D_ 908); ‘Settings; Octane: Number Conver- 
motive, aviation, and Diesel engine Aviation Fuels by ‘the Aviation Fuel Blends; ete. These 


fuels is nearir g completion, This — Method (D 614) and the Super- tables are be ing issued separately 
entitled “A.S.T.M. Manual of charge Method (D 909). fifth is from the book i in size 83 by 11 in. 


Engine 1 Test Methods for Rating the Test for Ignition Quality and those interested can “procure 
Fuels” is issued under the sponsor- Diesel F uels by the Cetane Method bet of the tables by bie “then 
ship of A.S.T.M. Committee D-2 61 S.T. M. He: vdqui arters. 

Pe Petroleum Products and Lubricants The Manual includes = here are three charts to be issued 

and | giv es es in their latest approved statement on n the significance of fuel in the form of pads, covering the Low 
form five standard ‘methods ratings obtained by these standar« following: Refe rence Fuel Frame | 47, 
which are widely used. Not only A.S.T.M. methods. The extensive ‘work; Data Sheet for Supercharge 130. 
are the methods given, but there is supplementary materi: al cov ers the Method; and a Matched ‘Tempera- 

great deal of supplementary infor-— following: Apparatus, Reference ture e L ine C he art for the Aviation 

mation relating the Materi: als and Blending Accessories, Method. hese charts are used in pa 

used, its operation, ete. )peration, Maintenance, Installa- consider: ible quantity depending Sayb 

This is the first time that all ofthe tion and “Assembly, and Building upon ‘methods : applied, each 

 extensiv ne Ae d in letter 
extensive information and data Utility. is to be reproduce ec | 
necessary have been compiled under size 8 by 11 in. and available in | Num 

cover. Those responsible for the Charts and Tables: pads of 50 sheets The 
preparation of the book have w orked = In addition to ‘the Manual itsel as follows: folloy 

‘intensively and put will aggre egate upward of 300 iq Re ference Fuel F — hey 
hours to have it as up to date and ¢ as pages the Society is also issuing as a - Pads, $2.50; 3 Pads, $6.00; 10 ie pas 


817. 50. 
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“Single P ad, $1.2 25; A. A. 
Pads, $7.50. CENA A ho is. con- >. ‘Somer 
the Aviation Method—Single Pad, presentation the 1948 Annu: al op. Hussey, J Jr., USN “(Ret. 


$2.50; 3 Pads, $6.00; ; 10 Pads, 
50. Me ting is urge d to. ge t in toue ho 


been appointed § Secretary Ad- 

with Headquarters immediately in ministrative Head of the American 

Copies of The E cngine Test Man- this connec tion. All offers” ‘Standards Association, "succeeding 

F are av walleble to _membe ‘rs at bei in in time for. consideration at the ‘Dr. P.G Agne' w, Secretary for the 

| $6.00 in cloth binding list. price, meeting of the Papers Committee past 28 years, Announcement of 

$8.00. and book was listed on the — which will be held about pat the appointment by the Board of 
special Members’ Order Blank of February, 

mailed in I Dee ember and a good With conditions at | the printers 


~ number of orders have been received. as they are, it has bee n necessar y to 


Lack, AS. A. I who is 
-Vice-Pr resident of the WwW eatern Elec- 
step up the deadlines for receipt of 3 trie Co. Dr. Agnew is re maining a 


in 1947 D-2 Compilation « of which are intended to be preprinted. 4 


on Petroleum be available at all at the meet- 


Secretary, Ww ill continue 

his activities in the Associs ation as tm 

Admiral Hussey, who has been. 


BSEQUENT to the the manuscript, quite apart from 


‘ing of the 1947 edition of the ‘compilation | the offer, must be ‘submitted prior 4 
‘of AS.T.M. Standards on Petroleum to April 26 for. preprinting, and 
"Produc ts and Lubricants, several errors the first. distribution of "prepri ints, en succeed De. 
have been noted. _ An errata sheet is manuscripts should be avail: able by 1912 wit} 
sert ila- started his Nav y career in Ww wit 
being printed for insertion in compila- April 5—prefer rably earlier. any ‘tay - 
tions which have not ‘yet sold. For eve ent, the offer of a paper. should, appoin ment to the U. + : 
whe purchase hay we received consideration by the Academy, and has served in 
capacities: requiring the highest 


the book and have not obtained errata 

the changes ou outlined as s follows: Febru: orde of skill and ability From 
of Fe pruary. “19 1 hia ret 
. V ty Method D 88-44 > De ce mber, 1943, until his re iremen 
On Standards. Papers can, of _ course, be sub- on Dec. 1 1947, Admiral Hussey 
_pase  Initted throughout the year either” 

For the gamma standard, transfer ~4 Chief of the Bureau of Ordnance 
value “36” sec. in the column for Saybolt for publics ition in the BULLETIN: or the U. S. Navy De partme mt, 

Navy Ve < 


- Universal viscosity at 210 F., to appear in ; he P s} 
1e Proceedings, but such s 
the column for Saybolt Universal viscos- ae in the Pr dings, but such submi s- by where he was in direct charge of the 


sion would not carry with it presen 
| we 100F. i meeting large ordnance production program 
Penctration Method D 217-47T | = of the Navy. For his service in 

page 150—Fig. 4—Change the internal capacity, he was given the Distin- 


angle prescribed for the tip of the cone « 
the presen value of “30” read guished ‘Service e Medal “1 ‘for excep- 
IOV 


‘for the truncated tip from the present ae Counc 
value of “0. O15 0. 003 in.’ to read Inter Society lor il t “the e exercise of extraordinary 


0.015 0.001 in.” and the vin March foresight, administrative ability, and 


prescribed for the cone base from the ‘, 
value of “0.33 + 0.005 in.” to forceful leadership in directing the 


“0.33 + 0.002 in.” we the Inte r-Society Color Council will be design, production, and su of 
he Id at the Hotel Pennsylvania, New York | weapons. he iii 


City, Sand 1948. Tuesday’ Mr. acl k’ s statement pointed | 
under the column for average temperature eve nts: include discussion sessions in the 


Thermometer Specifications E 1-47. = 
page 552—Table I—In 


out that as head of the Bureau of 


of the emergent mercury column, for the morning ‘and afternoon on various p prob- 
Ordnance, Admiral Hussey was 


thermometer reading of 112 F. , change the 

lems being studied in the Council’ 8 com-— 

present value “94 F.” to read “95 
the same change i in footnote « mittee es involving suc h_ topics S as color sponsible for. its cooperation with 
554—Table I—For the A.S.T.M. names and terms specificati ions as aptitude industry and with other government, 


low Cloud and Pour Thermometer 6C- tests, blindness studies, textile color ma match- departments on stand: ards of mutual 


47, change the present value of “—80C.” 
for the graduation line which is 120 to © ing, ete. ined, a concern. A tmirad Hussey ha 


130 mm. from the bottom of the bulb to ar W ednesday morning there is a series of - the ovulate e of industr j and Gov- a 

read “—57 C.”; likewise for Thermom- papers dealing with color ¢ coordinati ion in ernment alike as a result of 

eter 6F-47, change the’ present value of . aa 
g pres industry, and in the aftert rnoon this con- brilliant administration of the 


“_112 F.” to read 
tinues. Four papers are presented in eac 
ach nance Bureau’ 's Program of produc- 


page 560—Table I—For the A.S.T.M. 
Saybolt Visc osity (A. S.T_M. Reid Vapor of the se sessions. All those concerned with tio n for the U.S 
Pressure ) Thermometer 18F-39, "delete  eolor are e cordially invited to attend these 
the refere nee to footnote h after the value & sessions. opy of the final program notice off 
“2 F.” opposite the item “Graduations 
Numbered at Each Multiple of.” 
page 564—Table I—In footnote j 
Tevise the to read as 
follows by the addition of the italicized ‘ica, 398. ‘ar Chicago Tl. 


4 A.S.T.M. participates in the work 7 

pansion chambers shall be not less than 10 the Color a seve ‘ral de le- . joe 


_ 


gates thereon, | 
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whether it might not be adv antage- 


No. 
centennials, sesq' 1i-centennials, eti 


isa time-honored custom, ‘although | 


the one-hundredth or one- hundred ment well in adv ance, 
and fiftieth issue of a regularly The BULLETIN is recognized a as a 
ery des sirable medium by n anu-— 


lished news medium o or journal may 
need no particul: ar comment . How- 
this BULLETIN being No. 150. 
7 ‘a in the series, it is opportune to point 
out certain changes that are being | 
put into effect and to indicate some > 
d of the things about the future o of this — 
| 
nical and reports and pre | 
posed standards which go into the 
In 1947 the total 
LETIN pages aggregated 636 com- 


pared with 584 i in 1946, and 264 in 
1937. large» variety of technical 
subjects in the field of materials and 
testing have been covered in recent © 
years and the Administrative Com- 
 mnittee on Papers and Publications: 
a und the Board of Directors plan that 
the BuLLettNs will continue to carry 
propor ni 


Beginning w with 
technical materi: al has been segre- 


gated following the news: content, 


but not until this current issue has. a 


used. The pages of technical ma- 

terial will” be numbered 
_ tively ‘throughout the year for pease | 
_ of reference, to aid in preparing 
a a annual index, and also so that mem- 
bers: who may remove the technical 
‘material from their BULLETINS a 
binding separately as a permanent — 


change » is contemplated, 


a goodly "proportion ‘of technical 


Mareh, 1946, 


separate numbering system been 


yegular review of the BULLETINS ag 


NINETEEN- SIXTEEN they are received will give members 
PHILADELPHIA 3, good 1dea oO maj or deve opments 


in A.S.T.M. activities; will provide | 
info ‘other: work j ‘in 


rmation o 
materials that Ww roulc be of concern 
our people; and also p provide con- 
siderable technical material that 


of rather r current interest. 


can h: 


pages run con-_ 
a The Committee on Papers, in an 
intensive study of the _AS.T. M. 
publicati ion “scheme, i: is consideri ing 


19481 Nominating C 


In 
the providing ‘that the 
Board of Directors s shall select 
nominating committee for officers, 
the Board has considered the report | 
of the tellers, L. Drew Betz, ¢ General 
Manager, #H. & L. D. Betz, and 
Ae * Dike, Assistant Director of 
Research, Leeds & Northrup Co., | 
2 on the recommendation of members | i 
for appointees: on the nominating 
committee and has selected the fol- 
lowing and alternates: 
“$5 * 


- to have eight issues of the BuL- ACCORDANCE with 
-LETIN instead of the six that have 


been issued for the past many years. 


ev er, in the general setup for some 
months, and when the plans come sto 
fruition there will be full announce- — 


-facturers and distributors of testing 


equipment to call to the attention of 


large and i influenti ul group of 


January 19, 20 Board of Directors 
Administrative Committee 
ian lated Service Testing 
*F uary 3 law Philadelphia District 
February 2, 3, Committee A-1 on Steel 
February 9-12 4 Committee D-2 on | Petroleum 


& February 9 


gs 


 PLace 
Philadelphia, 4, Pa. 


Philadelphia, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Administrative Committee on Papers Philadelphia, Pa. 
eee February | il, 2 Committee B- 4on Electrical Heating 
and Resistance . Alloys: 
Papers Committee Philadelphia, Pa. 
_ February 17 York District New Y ork, N. if 
24, 2 Committee D-9 on Electrical Insulat-— 
wl 24 


‘Dayt ton, Ohio 
February 25, 26, 


« 
February 16 


ton, 


Col. 
W ashington, D. a. 


York, N. Y. 


March 17, 18,19 Committee D-13 on Textile Materials 
Angeles, Calif. 


March 18 Southern California District 
Week of 22 Northern California District San F ‘rancisco, Calif. < 
New| York District (Meteorological 


nag? 13 


W estern New -York—Ontario_ Dis 
ne 21- -25 
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will be to the members 


P.-H. Bates, J. R. -Townse nd, 


nd Arthur Carpenter, serve as 
er-officio m members of the 1948 Nomi- 
nating Committee. The committee 
will meet in March and make nomi- 
nations for each _office—president, 

and five of 


® Sher rman, Skinner & Sherman, Inc. 


— 
| H. Mains, National Vulcanized Fibre 7 


Respective Alternates” 
R. Trimble, Tennessee Coal, Iron and 


ransmission of offic ial bs pallots, 

OMINATING EE que 


H. F. Kichline, Nortt Cement 
L ‘n, Inland Steel Co. 
Swayze, Lone Star Cement Co. 


Gunn, American Petroleum Insti- 


Ine. 
ape 


the AST) M BULLETIN prior t 


T. Pearce Consultant 
H. Pinkeldey, Singmaster & 7 


R.D. Bonne Ly, -Congole um- Nairn, Ine. 


ON ew AS. T. M. District 
a OLLOWING dise us- 
sions with leading Society members 
- and officers in the general area of 
Washington, D. C., the Adminis 


recommen 


of Directors that new “district 
centering in that area be or rganized. 


Accordingly the Board appointed 
temporary council with Albert 
Goldbeck, w ho has. been v ery 


a 


i tem. . It was the function of this 
temporary group to discuss the 


“tee. 


select a ate of councilors 


tion is now being conducted by let- = 
ter ballot under the auspices of the - 
Administrative Committee on Dis- 


trict Activities, and the accompany- 7 


ing box notes tl the nominees for the 
The nominating committee 
headed by Past- President A. 
Fieldner, and serving with him were 
Past- President G. E. F. Lundell, 


‘and Messrs. Shreve councils appears ‘on pages 4 to 9 of 
and T. C. Jarrett. the current A.S.T.M. ear Book. 
The area which has been sug- As indicated, the purpose of these 


leetings in 


District m meetings are 
being sponsored i in Dayton, Ohio, on 
Thursday, February 26, and 
Philadelphia on T uesday, F ebruary 
24, under the auspices of the District 
Councils i in these areas. -, he Ohio 


-Ieeting is the first effort of a new 
district re recently authorized D. 


anu 


ary 1948 
4 


Centering in in 


sted for this new distric t 


burgh district. 


AS.T.M. affairs, as chairman area, all of th 


S. .T.M. districts, which was the 


Lower Ohio Valley group there will 
be thirteen A.S. T. M. districts form- 
was 


for the administration of the 


Dayton, Ohio and Philadelp phia 


Nason, Monsanto Chemical Co. 


= 


D. 


sts of. the 2 Society; in. a giv en 
locality furthering the purposes 


in addition to the District of whic the Society, is  onganized. 


State being the Pitts: 


With the pending « or of NOMINEES FoR w asHinaTon (D. C.) I Dis- 


‘nati- Day ton- Louisville-Indianapolis Materials, District of Washing- 
e United States east of pton, D.C. 
the Mississippi River except the Kline, National Bureac of Standards, 


most southerly States ill 7 in For Vice-Chairman 
a American Rolling Mill Co., Baltimore, Md. 
‘or Vice-Chairman (V irginia):  §$hreve 
Clark, Virginia Dept. of Highways, Rich- 
For Secretary: 7. I. Coe, American Institute — 


aim of the Administrative Commit-— 


RAE 


various states ‘and communities in 


whee now are a a part 0 of “tis terio 

triets a result of recently ex- 

panded a areas, will be advised. 

ally organized. A council elected 


by the local members is responsible 


A. T. Goldbeck, 
“Association, ashington, 
L. Holladay, Office of Chief of Ordnance, 
‘Baltimore, Md. ay ie 
E. F. Hickson, National Bureau of, Stand- 
ards, Washington,D.C. 
T. C. Jarrett, Koppers Co., Baltimore, Md. | 
F. Kelley, Public W orks Administration, 
F.W.A., Washington, D.C. 
dD. E. Parsons, National Bureau of 
C. E. Proudley, N . Carolina State Hwy. 
“a Public Works Comm., Raleigh, N. 
H. Reynolds, American Instrument Co... 
L. J. Trostel, General Refractories Co., Balti- 
more, Md. 
Stanton W aiber, National Sand and Grave 
 Assn., Washington, D. C. 
B. L. W hittier, Mt. Vernon- Woodberry — 
‘al Mills, Inc., Baltimore, 


D- 20 on Plastics being held in Day al 


tricts. _ The he personnel o of the various 


4 


Board of Directors, i in the Cincin- __ ton during the week of February 23; 
-nati- Dayton- -Louisville- “Indianapolis and How ard Nason, of 
area. The temporary council ap- santo Chemical Co. one of the coun- 
pointed by the Board, and headed _ cilors and \ very active in D-20 work, 
by Chairman J Pro-tem J. W. Bolton, is handling local arrangements. he 
is taking advantage of the series of chief address will be given by Presi- ; 
technical meetings of Committees dent A. Boyd on the subject, 
D- oom on Insulating N Materials and “Research- —Everybody’s Doing Tt 


a 
ts 
de 
is 
— 
— 
ee 
th — 

"councils participate in A.S.T.M. ac- | 

— 
of ii 4 
| 
els | “| 
n is 
ol | 
| — 
| Ley 
— | to be covered, suggest a name for — 
= Appel, National Bureau of Standards, 
Ball, Naval Ordnance Laboratory, 

a 


will be followed Meeting: President's night. The technigal 


short informal talks. providing c case The P hiladelphia meeting v was ch will be Past- President 


= histories research _by | Robert postponed from “December because T. G. Delbridge, long associated with 
Burns, Bell Telephone Laborator Mr. Boyd’ ‘inability to attend ‘Mr. Boyd in the affairs of Com. 
- Chairman of Committee D-20, by — due to an 1 accident, but he isnowin mittee D-2 on | -etroleum Products 
Dr. Purdy of Lowe Bros., and by good shape and will join Mr. E. : . and now retired from his long-time 
Nason. An informal dinner ji Knight of the Atlantic Refining _ duties with the Atlantic tefining Co. 

to be held prior to the meeting, both —_in a discussion on “Economics ‘of Allmembers and committee mem. 
events being scheduled for the Day- Petroleum” a meeting at the _ bers in the respective are: as will 
ton Engineers’ Club, Jefferson and ranklin Institute the nightofF ebru-_ ceive by direct mail notices and de- 
ts. ary 24. This is taking the form of _tailsof these meetings, 


District or other instructions within building 
departments. His paper elicited 
and about 60 at preceding “many questions the and 
the session. Arrangements the in gener ral the subject was very well 
meeting were carried out by the handled. 
the Rodger Yo oung Auditorium i in District ‘officers, R. B. Stringfield, Landon included in his talk 
= Angeles on Monday, December Chairman, C Yonsulting ‘hemical some slides giving the progressive 
Virgil Rapp, Research Engi-  gineer oe, Jewell, Secretary, y, development of aluminum for 
Department of Building and Pacific Clay Products; and C. E. struetion work, and expl tined in 
Safety, City ¢ of Los Angeles, spoke mmons, Vice-Chairman, The Texas detail “me any intere ‘est ing atures 
Building Construction,” and Frank Mr. Rapp dev veloped a very inter- what a question mi wk in the 
L. Landon, ‘Assistant District Sales esting subject in connection with the minds of construction engineers. 
Manager for Aluminum Company use of A. S.T.M. specifications in At the conclusion of the talks, the 
of America, described Applications or building construction and pointed members and guests” assembled i in 
of Aluminum i in Building rooms for further ‘discus 
sion and these separ: ate "groups 
ike pon l session that. A.S.T M. ti alked long into the night, evidenc- 
Be n melting applications, the tr 
be made to penetrate furthe Se- excellent results in m: cases. ‘The | 
was ar- lectivity is one of its chief assets. original melting of tungsten, for ex- 
ranged by the New York District on For dee heating, frequency of , was by induction heat. 
‘December 11° ngineering thousand cycles can be attained al- The other feature of the meeting, 
a Societies | Building, New ork. though a lower cycle will penetrate the at is, fast electronic cooking, 
hile the spectacular of the | several inches. addition to con- of much interest to everyone 
} - meeting was a -demonst ration of trol of depth of penetration, the heat cerned, including the large represen- 
electronic cooking by A. E. Welch, ‘an be confined to certain bands tation of ladies. Eve ryone in 
Sales Manager, Div., the concentration of a large audience had ance to sample 
Raytheon Co., Walth altham, Mass.,— amount of heat and power. gome stes ak or a hs amburger © or a piece 
involving superfast ¢ cooking, the Mr. whose as pie, of which we were in 
other part of the meeting covering 
 low- and high-freque ney electronic 
induction heating was of equal 
point. Rathsack, He of the has wide: applications, for example ley present hi ad no doubt: that. it 
‘lectronics Division, Allis-C halmers in the manufacture of small motors, most interesting = 


Manufacturing Co., Milws aukee, also for housings. ever food is prep: wed. 


_deseribed some of the theory and ‘ase hardening can be carried out The District airman, Myron 


numerous applications of true high- ina relativ ely few seconds. There is Park avis, introduced the Pro- 
frequency heating. The induction since thé core of the gram Chairm: an, H.C. Ca rison, 
a 
heat can be very carefully contro sled — thief Engineer, Char ‘Fischer 
i and « ean be made to flow selectively ; Spring Co., , Brooklyn, who had set. ‘ 
as the frequency is raised. Depend- “uses inv ping; up the p program. under the ge neral_ 
ing ‘upon the frequency; the heatcan pins, and small of that kind. program committee | le in 
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tee hnica il “meetings: being arranged 


tec 
in Los Angeles | and San Francisco 
under the auspices of the respectiv a 


an, 4 member groups While the 
L. Wyman, of the E lec- exact, subjects to be covered at the 
trie Co., Se whenectady, w ellknownto 


AS S. M. session have been 


h large ‘numbers A.S.T.M mem-— fins ally decidec D. L. Colwe A.S.T.M. councils. T he first meet- 
bers. Mr. Wyman tied the meeting Apex Smelti ing C 0., chairman of the ing is in Los Angeles on March 18, 


‘program committee, together with the second in San Fr: an- 
Messrs. J. J. Kanter, Crane Co., and ~ eiseo on March 25. fs This latter is a Li 
_E. Stryker, Bell & Howell C meeting with the San Fran- 


features toge ‘ther in od fashion. 
was s announced that. the next 
meeting of the Cc oune il would be 
held ‘ebrua: ary Dr. 


District Chairman and Secretar y re- 


cisco Che ipter of The American 


OW alker, Bell Tele ‘phone L aborato-_ _spectively, are tentatively planning ciety of Mechanical Engineers, Ww vhile 
ties, will describe hisnotable research to hav Papen rs—one in the Los” Angeles meeting is being 


‘arranged jointly with the local see- 
tion of Society of Automotive 


At each of these meetings Presi- 


dent Boyd will give a ti alk along the 


work in growing. crystals for com- 
munication uses. 


A M. Districtin Ch 


1g 


third | ‘dealing with ‘die 
a A.S.T.M. members and com- 


“mittee members are cordially invite: 


icag attend this Produc tion Show. 


id ‘Production ‘Show gener: ral lines. of research develop-— 
THe AS M. Chi- March West Coast ments in materials and mec hanisms. 
| cago District Council is a arranging to Me The Exe ixecutive Secret: ry will dis- 
Ik sponsor a technical session during cuss A.S.T.M. activities of particu- 


the forthcoming C hicago Production Mar ch, P resi- lar interest to the groups participat- 
_ | Show, March 22-24, inclusive. T his dent Boyd and Executive ing. Further de tails of the meet- 
annual event is under the : auspices of Secretary C. L. W arwick will visit 7 ings are being mailed directly to 
"| the Affiliated Technical Societies. of ‘the Southern and Northern Califor- - all A.S.T.M. members i in the respec- 


Chicago of which A.S.T. M. ‘isoneof nia Districts tive dia 


Research a in ie stressing, so that standard tests may all be 


‘Subcommittee VIII Research Group A A: Behavior Vale 
D- 20 on Plastics, has Mechanical Stresses with Time and 


> 
compiled a list of reses problems as ‘ariables, that 18, Stress versus 


which should be suitable for inv esti- 
gation by college and d univ eysity of the pay of 
graduate students. The solution Plastics under impact with the object of 


= relating behavior under high rates of 


these roblems w would not only ad- properties of molded materials. 


vance knowledge in the field of encountered in ordinary testing ~ ‘he deve ‘lopment of standard tech- 


is the ideal geometry for ¢ com-_ 

pression specimens? 
Dee lopment of a standard one- piece 


specimen for determination of 


plastics, but would also afford valua-_ “a niques for: 

ble training | to students contempl: ut- What is is the effect of Boot of raisers” rmining the flexibility and 
ing entering this field subsequent to each holes W hat “Hand” or “Drape” of thin plastic 

completion of their scholastic work. the skin or surface effect? films at various temperatures. 
stands ready ill impact tests in tension yield Measuring tear resistance thin 


‘to assist educational Jinsitutions information than the ga 


undertaking these investigations by test? 

ering the assistance sma Can impact testing be sufficiently 

advisory committees composed of closely related to “static” testing ‘mperatures in the ranges encountered in 

experienced D-20 personnel. ‘These that — molding and extrusion. This information = 

predi s 

committees would act in a cmaultine should lead to a better understanding of 

data unde r low rates oi stre ssing? flow properties and to flow tests which | 


tention to of "pressures, ‘and 


capacity and such assistance should @ 


‘he Can the behavior of plastics at low : . 

characterize the flow properties. 

of | greatly expedite the solution of the _ temperatures be related to that at de- 

problems listed ‘ high velocities closely enough so scribing the creep ‘of plastics such that 

nas | While the members of Committee _ er ‘that one variable Val be substi- _ from a few measurements the rate and 

D-20 who submitted the research tuted forthe other? == amount of deformation can be predicted. 

— blems ts i pein ile Ww hat is the effe reg of repeated im- _ This method, to be most useful, should be 

ems, tabulated below: were pacts and can the behavior of applicable over wide temperature ranges” 

ron to indie ate the urgency r by and should permit prediction of deforma- 

ws f ful predicted from data obtained by ler low loads ds of 

ro | each, it w as found on ‘care u con : ' tion under low loads over long perio ; 

“sideration that it was difficult, if not time. Correlation of creep and second 

te temperature at which marked changes 

set ‘Reflected the of any stresses with the object of adjusting such in 

ral | ariables as geometry of the specimen, 

am points of septation, and rates 
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of specific heat over 
i _ temperature ranges which include 

molding and tempera-_ 
tures The 


ical (a), 


12 

Studies of the wear abrasion, scratch, or 

‘mar resistance of plastics wit h the object 


tivity of solid and of “foam” types 
of plastics. Correlation of heat 
transfer properties with deteriora- 
of physical and electrical 


mechanical properties or to the detail 1 
chemical or physical structure. 
Specifically, a study might be made of 
tl 1 to scratch, indent 
abrade, or otherwise deform the surfaces det 
Studies of the permanence of plastics in (d) - Measurement of the ‘ ‘second order 


various environments with the object of = 
learning what chemical and physical 
changes occur in plastics as a result, 


_teraperature over prolonged peri-— 
ods would be desirable. are, 
Measurements of the sound absorp- : 
Properties of solid and of 


various correlation of 
these data with othe her physical 

(e) _ Resistance of plastic materials to the | 

increase of marine growth or foul-— 
_ ing as a result of long exposure to ; 
The effect of long-time immersion of 
plastic materials in various hydro-— 


carbon oils on their physical prop- 


light, and of weathe ring. 
Specific problems of this general type 
A @ Studies of the time after re- 

oti - quired for molded articles to attain 
their final dimensions, and of 
methods for shortening this time. 
0) of accelerated 
weathering device which correlates 
fully with outdoor exposure; to 
= useful, such a device should 
accommodate a number of speci-_ 
me ns each of which should be 

enough for several physical 

tests and the device should require 
& minimum amount of attendance 
more often than once in 


ab between maximum ser ice ‘stress 
and operating temperature for 


plasti 


Studies of 
chemical and physical structure of 


Specific | problems of this type are: i> 
of thistype are: 


Development of physical or chemical (a) Deve lensened of methods for the 
_methods for determining or es' bate identification of plastics including 
the degree and course plasticizers and other components. 
A method the determination of molecular 
onset eight of polymeric materials. 
(e Developme nt of methods for charac- 
terizing molecular we eight distribu- 
Development of methods for estimat-_ 
ing the degree of cure of thermo- 


Yevelopment of ‘standard methods 


I 


de teriorat of "plastics unde! 


various environments. 


¥ pest detecting the very early 
such deterioration would be 


helpful in shortening the time re- 


quired for studies in permanence. 


be the first of a series in various ll 
to give those interested a bird’s eye view 
industry and some of the 
significant recent developments. It is 
lieved that one of the aims of district 
meetings is to prov ide mefhbers with perti- 
nent information and data in the field of © 
- materials which may or may not be speci- 
fically related to" a member’s own daily 
work. There is no question that while 
member A may be primarily concerned with 


DISTRICT PAPERS 


publishe sd in condensed form 
were presented at meetings spon- 
sored by A.S.T.M. Districts in Buffalo 
and Philadelphia. Mr. Bouvet’s paper 

_ was part of a technical session on Textile | 
F ibers, other contributions on this subject 
appeared in the December BuULLE- 
tin. The papers by Messrs. Lutz and _ 
Barton were given in what is intende d to 


BUL 


LETIN 


LL 


properties after exposure at high 


transition” tempe ature for the 


The establishment. of 


fe r de 


lubricants 
and the like, “with var ious resins, 


cellulosic derivatives ete, 


Group 


of methods for evaluating 


Specifically hods- “are needed for 


determination of: 


Adhesion of plastic coatings to base 
Mildew resistance. 
Cie ot Loss of plasticizer by ev aporation, 
exudation, mildew, stress exuda- 
tion, skin : and hair oil extraction, ‘ 
© Hy drolys sis of plasticizers in presence 
_ of resin decomposition products, 
pigme nts and fillers as 
_ Development ¢ of rapid test methods, aii 
“results of which could be qu: alitatively 
_ lated to A.S.T.M. standard test methods, 
ok Submitted by C. R. Srocx, 


‘tomers, Subcommittee Vv 


Pa 


to Speak at 
Adhesives Committee Meeting 
Ir Is announced ‘that the 
program of meetings of Committee D- 
on Adhesives in Washington, during the 
AS.T.M. . Committee Week, been 


augmented by a talk to be | given by Pro- — 
fessor A. D. Me Laren, Department 
Chemistry, Poly technic Institute 


Mel 


Poly mers to Cellulose.” This topic should 
be of considerable interest to all members | 
‘in the field of adhesives, es, plastics, and na 2 
sibly paper and textiles. The talk isnow | 
scheduled f for hursday “afternoon, March 


adits, her 


dua B with | steel, i in this day — age agit 
composites and overlapping of materials 
it behooves all of us to have as 
broad a knowledge as possible. The Ad- ae 
‘ministrative Committee on District Activi- ; 

_ ties will be glad to have comments on this 

_ type of meeting which is exemplified by the _ 

Messrs. Lutz and Barton. As the ‘ 

neers’”’ in this endeavor we wish to 

- ment them on their willingness to ¢o- 

operate. 


mental Properties of the Adhesion of High — 


the New W orld that he came to appre- 
ciate the value of and 


paper at a meeting in ‘Buffalo on 
November 18, 1947, sponsored by the Western 
New York-Ontario District. 

Technical Dire ctor, Pratt & 


” 


enuary 


ren’s address will be “The Funda- | a 
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MANUFACTURE Of paint have used paint in some form to adorn 
was among the first: discoveries of man- themselves _or their possessions. — It was 
kind. Every tribe and every race of man id wood houses 


ee China: wood oil or tung oil ranks 
bone black ‘re used in the cave linseed oil in paint-making importance. 

drawings, although many new pigments Marco Polo i is said to have been the first — 
have been dev eloped and they have con- to name the oil “China wood oil” m| during * 
tributed to the advance of paint teck _ his travels in Cat thay in the 14th century. — 


Behind these sales lie centuries 


nturies of 


slow, paintstaking progress. 


7 _ While the oldest painting in existence, What « are some of the raw materialsthat centuries, but in the United States it has 
or ina cave in : northern Spain, was made from enter into the production of paint and _ been an important paint material for less — 
| 10,000 to 50,000 years ago, there was little varnis h ve ehicles and where do o they come than. fifty years. he work ‘ ‘tung’ 


improve ment in paint te echniques untilthe from? Chinese for heart and apparently refers to 


es t Middle Ages when the practice of oil paint- 7 a: large paint factory carries an inv en- the heart-shaped leaves of the tung tree. 
ef ing was established, about the year 1400. 7 tory of over 500 different raw materials. =“ Tung: oil is derived from the nuts of the tung 


i. Fie z The n manufac ture of ‘paint as a commer- = These materials are gathered from ev ery tree; these nuts lock some thing like russet 
cial commodity did not begin until about corner of the globe. Fully h half of the ma- apples. 


- | the Civil War period in this country. terials fall into two general ¢ ‘classes—vege- ‘supply uncertainties economic 
¢ 4 
‘Prior to that time, each painter had tedi- - table oils and resins. For vegetable oils, hazards associate ted w vith the importation of 
ously ground out his pigments on a stone > the paint industry depends upon interna- - tung di we 
Jab. The first factory- made ‘Wee hi 
sla paint was tional agriculture, the crops of which for growing in this coun- 


oe on a stone mill borrowed from a affected by wars in Asia, politics in Argen- try were widely distributed but it remained 
mill. Most tina, and droughts in this country. For a F lorida cemetery to grow the first: 


resins, it depends t upon n native labor in far- 7 tung tree to maturity ‘in the United States. 
_ off Indonesia, coke ovens in Pittsburgh, * oday, there are thriving groves of tung 
and naval stores in Georgia. For other “trees es throughout the Gulf states, but 
raw materials, it depends upon mines, oil | “groves provide less than 5 per cent of the 


wells, and chemical plants everyw here. normal requirements of the the paint indus- 


Tegetable oils belong to a class of sub- _ try. 
stances known commercially as fats and "Dung oil is norma lly more expensiv al : 
oils. fats and oils, like linseed oil, linseed oil, b but it dries faster and is 
dry to a hard film and make good paint; -more water resistant. In w wrinkle e finishes, — 

others, like cottonseed oil, never dry or — tung oil is the ingredient responsible for 
harden and are used in soap and food texture. 


stuffs. A n oil ~“dries’ if its molecular Linseed oil and tung oil are drying 
Th 4 


Aroller. mill consists a a two, 


three, or five steel rolls turning in opposite , 

directions and at different speeds. 
- ment and vehicle are kneaded together by 
_ the squeezing and shearing a ac ction of adja- 
A ball mill is a steel 

filled with flint pebbles or steel balls about 
the of g golf balls. The mill turns like : a 

‘concrete mixer. Brigham Young, the 
Mormon leader, is credited with using 


first ball mill for grinding paint. He 
placed a cannon b: ull inside an iron kettle 


orf > 


Bo 


Structure pr ermits it to absorb oxygen | from _ The paint industry also uses castor oil, a 
ng oil, and soya oil, a semidryin 


The paint industry coi consumes more than oil. Castor beans are grown ‘in Brazil; 


mounted on a tur ntable. This produces 500, 000,000 pounds | of fats and oils each 


of soya beans are a domestic crop. 
. >» same effect as in a modern ball mill. ‘year. About 701 per cent of this amount is ‘Jn recent years, castor oil has moved out 


the ball mill requires no attention in the form of linseed oil. This is of the medicine cabinet into the paint ine 
rom the time of loading until discharge, it most important single raw “material used dustry’ s storage tanks. It its original 
favored piece of equipment. by “the industry. It is produced. by state, castor oil i is of little value in paint, 
ld ai Aroller mill, however, will produce higher - squeezing the oil from flaxseed. Flax, the but chemists have been able to convert it 


Goss finishes then either ball or stone mills. ‘into a useful drying oil, known dehy- 


common ancestor of bot oth linen n ‘cloth ‘and 
The term “grinding” is really paint, is cultivated in one way to yie  drated castor Modified soya oil too 
a misnomer, since ‘the main function: of 


7 ~ linen fiber and j in another way to y ie ‘Id an scan be used as a drying oil. These modi- 3 
wetting of the Pig- ance of seed. Flax is grown exten- ied oils are frequently substitutes 
sively in the United States, Canada, Argen- for linseed oil and tung oil. 

Not until the ‘13th cer ntury was paint ing tina, Russia. | In the United States may “be used alone ; asa paint vehicle 
recognised a as a trade or craft, and it took two states—North “Dakota and 

= seven centuric 's to develop the ‘sota—prov ide about three-quarters of all a 

the flax acreage. In normal times, 15 pe r 


~paint spray gun, , whic h appeared in 1911. 
bk labor-savin t uickl 
or-saving features were quickly cent of the linseed oil used by the paint 
in this is. pressed from 


accepted and industrial pé ainting ona mass 
tion scale r really be gan. Aven itin flaxse ed 
The spray gun was the inve ntion of an 

and erratic country doctor named 
de Vilbiss. Dr. de V ilbiss inve rented an 
atomizer for dosing nose and 
sues. This was the fore ‘runner of the Pp 
fume | the pa aint spray 
: All work on the same principle. 

Faster painting methods brought a 
“mand for faster drying finishes. This led 
the development of lacquer, _ 


enamels, and finally to finishes which dry 


ing & matter of minutes at ele vated tem-— 

The principal change in paint since the 

beginning of time has been in the vehicle 

January ASTM BUL LLETIN 


ned oil. ‘Straight “il vehicles pa 
everal disadvantages, howev er—espe- 
cially from an industri] standpoint. 


aints made frot ‘om them slowly, level = : 


of | The paint industry today is big business. — ee 

ts are 1400 paint manufacturers in the a 

8, | United States and their combined sales in ri y ae 
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earth long after the vegetation from v which cooking and collapsible tube 
These can be o overcome they originated has decayed. Rosin var- enamels requiring resistance to alkali 
combining resin with oil in the form of nishes are cheap but are brittle and whiten Alkyd resins are ‘comparative new 
varnish. Varnish can be used as a clear ine contact with water; fossil resin var- - ers, but they have won a very im 3.4 
oating or as a vehicle in making ¢ enamel. ‘ nishes are tougher, more serviceable and ; place. . An alkyd i is 5s defined a1 as fu vale 
a > 7 
An enamel is merely a which dries OG water resistant. Fossil resins, how- product of a polyhydric alcohol, Such as of fim 
with exceptional gloss and s moothness. cerin, and a poly rbasic acid | or anby. 


ar dride, such as phthalie anhydride. The 
earliest alkyds w ere simply gly ceryl other 


It may be of at this point to resins, b but most commercial solve! 


“race through the manufacture of a typical today are modified with vegetable 
The first man-made resin to attain wide-_ 


ever, have been largely supplanted by syn-_ 
thetic resins because the latter are unifeem 
and ‘not depende nt upon gathering 
age encies and oc ocean shipping facilities on 


varnish. First, oil and resin are measured oils, oil acids, or other resins. Phthalic | DY ek 
out in the proper proportions in a varnish = spread use was ester gum and it is still anhydride is obt: ained from naphthalene polyt 
kettle. ingredients do not combine popular. Ester is made by reacting Ww hich is a coal-tar de rivative. soluti 
room temperature but have to be re- rosin with glycerin. Ester gum be ears little As a class, alkyds are by vents 
act ted at temperatures between 450° and adhesion, pale color, and unusual | Pl 
600 F. Varnish is cooked at this tem- terior serviceability, including good gloss looks 
“strings” as as it drains from the stem of the Siete Resins: the-most extensive use of alkyds | Lacq 
varnish maker’s thermometer. After the Ester gum is man made, but it is not in. ‘the automobile field. . The finish on toug 
varnish ‘ ‘strings,” it is allow ed to cool and bul generally regarded as a sy nthetic resin. _ Ford cars is a familiar example. Alkyd eofte 
is is then thinned to proper ‘consistency with | _ The paint industry usually defines a syn-- = are also widely used for the finish- alcoh 
“{ turpentine or mineral spirits. Next, drier thetic resin as one w hich is made from non- _ ing of metal furniture, fixtures, mechanical ™ 
is added. Driers are metallic Soaps of ‘resinous organic chemicals. There are devices, automotive 
lead, manganese, and cobalt. _ They serve lite rally dozens of synthetic resin ty pes, = The alky ‘ds have been combined within | + ag 
as catalysts i accelerate the drying and ig each with i its own n specialized applications, 7 - the past few years with amino Tesins to | “Orig 

of ‘paint and -varnish, only four types are in sub- yie ld unique i industri: al finishes. In ‘these = 

cyds, the amino resins, and the v for he amino which by 

undissolved matter. Tt is. finally 1946, 330,000, 000 Ib. of these used 


_ themselves are very hard d and brittle and | 
pumped into bulk storage tanks, where the four resin types were consumed in paint. ack adhesion. 


‘varnish gains clarity and brilliance as In discussing synthetic resins, it is diffi- tr merit 
iere are two main classifications 

ages and the less ingredients cult to tell where the paint industry leaves made Bras: 

an e —the 11¢ 


In varnish, , oil makes the film tough ‘aynthetic tei ‘paint are re blood | by condensing u urea with formaldehyde and 
the melamines which are made by reais 


Resin makes it dry faster and relatives of the molding and casting com- hf ldehvd 
harder and gives it gloss and The pounds consumed by fabricators in the wen 
Proportion of oil to resin, , and the type of plastics field. As much as 38 per cent of Urea-alkyd melamine-alkyd fine 
= each ingredient, determine the qualities of all plastic materials are used in prote ales _ ishes are hard and | mar resistant. Unlike 
7 the finished varnish. — Varnishes contain-- coatings; — only 25 per cent t are: used for the finishes thus far discussed, they w Ww ill not 


ing a large proportion of oil are calle molding casting. air dry but must be cured at temperatures 
“long oil” varnishes; those containing _ Phenolic resin was the first synthetic ranging between 225 F. 
small proportion of oil are called “ “resin. ‘It is popularly known as “Bake- make exceptionally fine hite enamels 
oil” varnishes. “Long oil” varnishes are lite,” but “Bakelite” i is the trade name of | Which can be baked at these temperatures 


‘more durable than “short oil” varnishes resins made only by the Bakelite Corp. without discoloration. These enamels 
os but the latter dry more positively and are The first phenolic resins were manufac- _— have been widely used on household appli- 
es used mainly in interior and industrial — tured by reacting phenol (carbolic acid), a 7 ances, such as stoves, washing machines, 


germicide, with formaldehy de, an embalm- and refr igerators. This fact is ample evi- yarn 
ing fluid. Today, simple phenol has been 


‘The resins yee used by the paint industry substituted phenols and the resins are fre- ral The vinyl r resins a large and | illust 
are usually divided into two classifica- quently modified with rosin. OW hen important group of synthetic They are 
tions—natt ‘al and synthetic. phenolic resins were introduced in 1910, derived by reacting acetylene with acetic 
Nature has s provided a variety of resins, the paint industry made several abortive acid and hy drogen chloride. vinyls 
but rosin is one of the few natural resins _ _ attempts to use them in place of fossil were first used commercially : as the sand- | Px 
pret to the public. Iti is probably best -Tesins, but it was not until 1926 that t they a wich spread in making laminated safety | type 
known for its association with violin bows were idely and s successfully used in This fact indicates two of their alky 
and | the prize ring. Iti is derived from the paint. Their ace eptance at that time dominant characteristics, , namely, Ww ater coat 
sap ip of the longleaf ‘southern pine. . The paralleled the overnight grow th of the white e color and excellent color perms pain 
ee is collected i in much the same manner aA lacquer industry which had created a de- nency. _ They are also flexible, resistant to and | 
as maple sa p but instead of being boiled, | mand for fast-drying finishes. . Thus the corrosive chemicals, and, in addition, are In 
sap is distilled. The residue is rosin; first appeal of phenolic resin w was its sability odorless and _ tastele 'ss—qualities w buil 
the distillate is turpentine. - to produce fast-drying finishes. In addi- made them popular as on the in- | the 
‘The natural resins tion, phenolic finishes are tougher and far side o of prewar beer cans. he vinyl resins | char 

“Atvicn, las, New Zealand, and the more alkali and moisture resistant than are ‘costly, rather difficult to apply, and j ally 


require baking for ms 1ximum adhesion. 
These disadvantages did not discourage aa 


enormous wartime usage in the production 
of army raincoats and other fabrics. The 


East I t Indies ; and are known as fossil resit 
= are the hardened (or fossilized) seer 


tions trees wre lived hundreds of 


finishes containing most other resins. 
"Industrial examples of the use of nolics 


the 
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are currently finding favor in the fabric ‘eset 

onl coating fields. tensive e research and a finish +d 
7 There are many novel uses of of paint. 
highest quality, but the moment his paint 


Manufacturers of cheap jew wwelry consume 

considerable paint in ne form of so-called a 
earl essence lacquers. earl essence is a 

by- product of the fishing industry. Re Fish 


u “fl reaches the user, it is at the mercy of the | 
i ‘There i is one remaining widely used ty pe _ person who applies the paint. 
‘of finish, and that is la acquer. Though it is 


Surface Preparation ¢ and Applying: 


as 

being discussed last, byt no ‘means least Me scales contain an organic substance which 
he important. : Lacque r differs from most at: wo factors are almost as important as when dispersed in lacquer produces a pearl- id 
yl other coatings in tha at it dries solely by paint quality in producing a gdod ps aint like, opalescent effect. 

ial solvent evaporation. In contrast, oil, job. They are proper surface preparation Cheap taffeta is given a rustle like the 
ole yarnish, and synthetic resin coatings dry and proper application. _ Proper surface _richest of silks by stiffening it slightly with 
lic | by chemical is, oxidation or paration includes the clea aning, sanding, 

ne, polymerization. Lacquer “consists of priming, and surfacing operations on wood Artificial fur is produced on novelties and 
solution in organic sol- 1 metal prior to the application on toy unimals by & flocking 
by vents, together with ma ifying agents, such coats. of Proper application inv volves the 

ss plasticizer a and ‘Tesin. _ Nitrocellulose selection of a suitable painting 1 method and 

looks like ordinary cotton and is made by skill in using” that mi nethod. ‘Indust ‘tile fibers ‘while the film i is still we 
reacting cotton linters with nitric acid. finishes are usually applied by spray, , dip, adhesive dries out, the finishe object 
Lacquer dries fast and produces hard, roller coat, or k knife methods, feels and looks like suede, 
on tough film, but it has the dis: advantage # i About 8! 85 per cent of all industrial p paints Hammered metal finishes hive bee ome — 
yd ‘wftening and sometimes redissolving in are sprayed. Spray painting is the most extremely popular in recent years. Origi- 
alcohol aad solvents. “flexible method of applying industrial nally they w ere produced by applyi ing 


‘This factor is of importance when lacquer : 
isused to finish table tops and dresser tops 


pe for it can be ad: apted to any type of 4 ps aint then spattering the: film 


hich Ii be spilled. article. Electrostatic spraying attained | with thinner. Now they can be produced 
| considerable importance during the war in a single operation by applying the 
Original Camouflage: 3 years. In this process, the paint particles —_in a poorly atomized state. 
after leaving the spray gun pass through Playing cards are given the slippe ry 
p public ordinarily associates lacquer an electrical field where they become that is needed for shuffling and dealing 


with automobiles, but clear lacquers coat of lacquer. This lacquer be 


— chs urged. The charged particles are at- 


‘wed on metal long. before the automobile tractes od to the work which is grounded, moisture and aleohol resistant. 
was conceived. Lacquer traces its com- uy is minimised. process ew people realize that new Tubbe rsand 
rice al history back to the brass: bed era, very effective for coating irregular, | ov ershoes owe their shiny appearance to 
Brass beds originally we re lacquered in "spindly obje cts like wrought-iron garden varnish . The varnish is an: especially 


order to prevent tarnishing, | but ultim: ately = 


aa _ furniture where large spray losses usually elastic and durable one and it is applied on— 

another motive deve eloped. Someone dis- the uncured rubber while the latter is held» 
that low copper content | brass Next to ‘ing, dipping is ‘in n shape i in ‘its mo mold. The > varnish i baked 
"could be made to look in the same operation that cures the rub-- 


the popular industri: rial pain ainting 


tively amall | objects, like tools and towel. One interesting wartime aircraft paint 
bars, whie h have ‘geometrically ‘uniform development 9 warrants brief mention. 
shapes. The proper suspension of objects the beginning of the war, all of plane 
during the draining and nd drying period ree camouflaged with low. “gloss, nonre- 
quires considerable ingenuity in order to fleeting paint. The paint weighed 


keep flow marks and drips i inconspicuous, = 75 in For 
plane like ying Fortress en 


paint ‘as camouflage. "Another case” of 
camoufi: wing is provided by blue razor. 
‘i blades and clock springs, both of w hic ‘h are 
fe ‘given the color of highly tempered steel by 


containing transparent blue pigs 


Dipping always "prod duces greater film 
thickness at the bottom of an object initiative “passed into our 
1e8, Clear lacquers are used in 1 preference to 3 + _ hands in the later stages of the war, , the 
_at the top, and it invariably leaves a “tear 

x drop” at the point of drainage. “importa tance of defensive e camouflage we as 

donot alter the appearance of the metal to ‘1 superseded by a need for increased plane 
any y great degree. Lacquered silverw ri object is speed and greater range. 
and ilustrates the advanta advantage ¢ of lacquer i in nthis nea nis eo flexible collar to remove i. low -gloss camouflage paint with smooth, 
are | Tspect. cess paint. The applicability of gasket glossy paint, air resistance was decreased, 
oe ‘dipping i is limited to long objects having . 


paint film weighed less, and top 


Paints: uniform “cross-section such as en led 
inereased 1 to 2 per cent. This in- 


“People frequently want to know what __ ire, broom handles, and pencils. — crease in speed is not spectacular from a 
_ percentage viewpoint, but it frequently 


ety type of paint is best—w hether it is lacquer, roller coating machine 
heir alkyd, phenolic, or some other ty pe of enlarged house shold | wringer. ~ The object meant the difference between the success 
ter- | coating. There i is no one best all-purpose being finished is fed between the rollers, and failure of long missions. 
ma | paint. Each paint ty} pe e has its nore n virtues one of whick h applies the finishing material. Paint is synonomous ¥ with color and, as 
tt | mdlimitations, Roller coating is limited to flat sheets you know color i is related to heat. Dark-— 
are | Industrial paints are ordinarily custom: is wide y. used by the metal decorating a colored paints absorb heat ; light-colored 
nich | built to meet the special requirements of industry. A modified rolle coater is used ~paints reflect heat. Professor Piccard, the 
ine | the industrial user, If one particular for painting collapsible tubes. Swiss balloonist, verified this fact on his 
characteristic is all- -important, it can is largely to cloth, first flight. He had painted his balloon 
illy be built into paint—but only by mek- paper, and fabric coating. Inthismethod, — gondola black and at an altitude of several — 
‘ng sacrifices in other qualities. = “the surface being coated is pulled under a . miles above ve the earth, the »temperature in- 
Paint is a peculiar commodity in that ‘rigid bar or knife, ‘behind which is fed a ‘side 1 registered 100 F. although the outside 
supply “of ‘coating material. kni fe temperaturewas -72F. 
spreads the coating uniformly, - fe same idea is applied in reverse in 


the user tec it in a form but expects 
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the painting of pe etroleum bulk storage 


tanks. These tanks are painted white — 
aluminum, or other light color in order 
‘refle ct heat and thus minimize the evapo- 
‘ration loss of materials stored in 1 the > tanks. 

Whether paint is applied o on a gasoline 

7 storage tank, a washing machine, or a toy, 
it serves two bros ad purposes—decoration 
and protec: tion. Paint liter: ally protects: 
QF the wealth of this country. Without paint, 
metal rusts and wood decays. experts 

estimated that paint sa saves the 
American public 34 billion dollars annu-— 

ally in preventing 1 needless destruction of 
wood and met tal But industrial paint 


makes an added contribution. brings 
4 happiness to millions of Americans i in 
form of co slo erful furnishings and 


ot 
= Development i 


By J. F. 


an 


With a Thumbnail Sketch 


ces, eye- gadgets, bright 


hued, ‘shiny, automobiles, 


| 
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in Portland Cement® 


al the Industry 


Ba arton? 


was made by D. O. Saylor in 1872 at 
Coplay, Pa. _ 1 This plant is still in opera- 


tion. Today we have 151 active 


locate d in 33 of our 48 states. 
In 1880 duction of portland ce- 


barre Is with the 1946 co 
of 163,805,000 barrels. > production 
rate in 
was 74 per cent of Tated capacity. The 
unprecedented demand will result in 
production of well over 200,000,000 bar- 
appreciate the “magnitude of the job 
being accomplished, consider the tonnage 
of basic raw materials that are mined or 
‘quarried, and processed in order to manu- 
facture 163,805,000 of 


Caleareous 
cement limestone and 
cement.... 36,905, 000 “tons 


Argillaceous materials 


—mainly shales, 
els Ly 8, and blast fur- 


and gas fuels are included here, 


although they are important in the South- 
for cement burning. It requires 600 
to 615 lb. of raw mate rials to produce 
Tb. of portland cement clinker. Coal con- 
sumption will average 100 lb. per 376 lb. 
of clinker, r, using 13,000 Btu 1. fuel. Other 


acy 
materials, such as grinding aids and air- 
entraining ager nts, = amount several 


million “pounds: eac h year. ‘These addi-— 

1 Abstract of a paper presented at the Buffalo 
District Meeting on November 18, 1947. — 
Chief Chemist, Federal Portland Cement Co. 


be 


« 


1947 through the month of May > 


at much less cost per pound. 


als 


tives r: range in from 


are “The 1 raw are 

processed in a cont inuous operat ion 24. 

hr. pe per day flow continuously through 


Process of “burning, grinding, 


on 


Storage in in large b bulk silos. 

The cost of a cement plant based 
p 


from two to six million dollars. Phe 

United States Geological s survey is credited _ 

with the following statement, ‘That price 

of the product sold from mills involving 

the above capital — investments is so low 

- that one could not scrape the free sand | 


from the gutters of our streets and high- 
” 


PorTLAND ceme nt develop- 

“ment: ties in directly with its use in con- 

-erete’and i in ‘this respect ‘specifications 
testing methods are important. 
Prior to 1934, there were two basic 
ty pes of portland cement used in general — 


“eonerete construc and A.S.T.M. 


ment. Tod AS 7. M. 
for five basic types of portland 
cement and modifications of types: L 
2. the air-entraining cements. | The back- 
ground | and de evelopment of the modified - 
better termed, air-entraining: cements 


much | interest. ABT. Com- 


tion -Tequested portland cement 
for use in the Boulder Canyon P roject 


“under their he No. 566. This 


ae was th 


tion: 


rewar prices varies, depending on size, — 2 


Dispersions, Jan an., Feb., 
and April, 1942. 

Geo. B. Heckel, “A. Contax of 
an Progress in the Paint Industry, ” 
Paint Oil Chemical Review, 

D. Peck, “New Ingredients Make 

Better. Print for Better Protection, ia 

Lenore Kent, “Paint 

-Thomsen- Bilis. Hutton 

more (1947), 

H.W ampler, 

Finishes ,” Chemical Publishing Co,, 

Ww ar Time Aircraft F inishes Used 
by the Army Air Forces,” Scientific 

Paint, , Varnish and ‘Lacquer Assn. 


runner of type 2 2 ate heat of 


‘cement AS.T.M. Specifications 
C 175. With such a great mass of con- 
crete to. be placed i in the Hoover | Dam, the 

engineers readily saw the need for Ce 
ment that would, upon hydration, de. 

_ velop lower heat of reaction than was 
possible with the then ‘standard gray 
portland cement. The volume change 
- potential that could result from excessive 

heat of hydration in a ‘mass 0 coneret 


of concrete 
as large as Hoover Dam was determined 


as sufficie nt to cause internal disruption 


_ by expansion almost to the point of ex- 
- ploding the mass, hence the desirability 
for low heat. of reaction ce ‘ment. and the 
dev elopment. ‘of our present 
day moderate and low heat cements. 
though the dam w: as built 
heat cement, refriger: vting pipes were 
constructed into the dam : wad cooling 
was pumped through to: control the 
cooling: of the mass. low heat 
ment, r, lowered the cost by Hessen 
ing the he at ge nerating proble: m. 
was one of the first cement specifications 
that gave recognition to cement “com 

: pound composition and ‘made then m n part : 
| 
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: mittee C-1, with its div versified personnel, nts, e in ag as. aguregate in concrete ha as in 
closed circuit with grinding units to pro- 
The cement was recog- duce a more “uniform fineness and 1 much ge erally ‘all 
as being low in aluminates. The better partic le size distribution. With gates. F ear of segregation of concrete 
alumina phase of cement compounds has the turbidimeter we | ean accurately mea comp di luring placement nt in close 


under e 


J 


umination by ‘many ‘ure particle s sizes ranging from 7.5 microns form w ork w where reinforcing ‘steel 
Isboratories represented on the committee to 65 microns. Values obtained by the acts as an in concrete 
for some > time as a possible clue t to clink turbidimeter are express ssed as surface area is to a ‘great extent el eliminate d by the use 
nating some of the: unstable ‘compounds in terms of square centimeters per gram. air-entraining cement. 
of portland cement. This tool has made it possible to set Early use of air-entraining was 
About this, time there was increasing better routine control on cement grinding. confined to intergrinding | with the cement 
evidence f scaling of con nerete “pavement Work is now unde Way in a subcommittee in sufficient quantity” to ace, , when 
surface from repeated application of cal- Committee C-1 tow in concrete, 3. to 5 per cent of air. | 
ium and sodium compounds for ice re- — at particles finer than 7.5 microns. =o _ There is now a strong trend to add air- C4 
moval. 7 There was evidence The Society acted quickly to ‘follow the entraining age nts directly to the 
that the low-alumina cements were more — lead of the portland cement industry in- at time of mixing where the a ‘amount of 
adopting the autoclave test for soundness. ps ‘agent can be readily veried reo ll 
The industry acted d voluntarily to put this  onair deve lopment. hie ae | 
~ into effect in Februa ary, 1937. It has p pro- = If this trend continues, it will simplify 
known well- burned vided a better gage of volume ch: ange the congested storage problem for differ- 


portland: cement and t! the Telation o of caused by the hydration ‘Teac- ent type of cer ment. | 


major’ compounds to cement and concrete tion in cement. The older pat test was not There is another recently 
durability. They are not the final answer dependable. approach to air entrainment in concrete. 
for cement and concrete durability, how- Better knowledge of the reactivity It can hardly be called a cement develop-_ 
= some of the oxides in portland cement, “ment, yet the material adds valuable prop-— 
The Department of Public Works of dl principally calcium oxide and magnesium — erties to concrete. The material, a site 


State of New York! has pioneered oxide, showed that "stability these ground blast-furnace water granulated 


eoncrete-surface durability research oxides has an imports ant influence on slag, has delayed cementing 
studies. Tt was through construction ment soundness. The autoclave - ied itself with the ability to hydrate normally 
“methods, , aggregate characteristics and provides an excelle nt tool for det termining _in the presence of portland cement. Such 


laboratory analysis of cements used in | the degree of stability. = iti a slag has been classified for a long time 
“pavements throughout state ‘that Committee C-1 activity in developing as an _artificial ana. na. An air-en- 
gave us our first clue to air-entrained ce- and ‘standardizing chemical tests for 

_ ments. = One Hudson Valley cement stood « or uncombined lime has aided m: serially ae with this pene material will 


out above all others in durability "ating. : in the development of more uniform burn- _ effect a close control of the air when the 


Chemically, it ‘paralleled. the low-alumi- ing ‘of cement. Work : now under way on puzzolana— is used as a replacement for 
cement for Hoover Dam but it alkalies in cements and their part of the po ortland cement. Puszolanas 
duced a lighter weight concrete. After with reactive aggregate promises to by be new, since the the ancient Romans 
considerable study, was le earned that another major step toward the solution used natural puzzolanas in the form of 
this cement entr: ained more air than other of the concrete durability problem. ash to build concrete. 
cements of the same composition. Research on the influence of gypsum on activity in cement is: under 
reason was traced to some lubrie: ating oil the hy dration and properties | of portland investigation and it pron ises to. lead us 
from the bearings of the grinding i - cement pastes by William Leroh showed to the development of some very image 
“being ground into the ce The the amount of gypsum /Tequired to tant new types of cement. 
"amount was small, yet sufficie nt to give properly retard s setting reaction of cement Although I have stressed air -entrain-— 
will 4 special property to this cement. a. varied with the amount of compounds — “ment, , each cement has a prope r “place in 


‘This: dis overy set off a series of in- found in each type. more liberal speci- our economy. It is for the user to under 
vestigations that are continuing. We fication for SO; contents is another im- stand better where and when to use the = 
- have a general understanding and many > ‘portant step i in promoting volume ¢ change --various types of cement th hat are made — 
data on the cecessful usage of f air-entrain— “stability. available to him. 
ing cement. Experience with air-entraining agents With» reference to this general state- 
a In the period between 1934 to 1941 there and tests developed to determine t their — ment, _ I wish to call attention to the Con- — 
rapid and important developments reactivity in cement has | given us the crete Experimental Farm of the Portland 
‘in cement. “specifications resulting in the know- how” “produce a uniform, de- Cement Assn. near ar Chicago, 
tdoption of the five types of cement as product. The user of of the long-time study program of con- 
standards of the Society in ‘1941, . The cement not fear crete durability of the associatio m. Con- 
/ Meeptance of air-entraining cement as an “crete specimens in the field for seven years — 
ASTM. Tentative Specification (C 175) include slabs, beams, piers, pilings, and Bs 
changes in portland cement speci- Types and II cements are being faces for deicing has been part of the 
fications came improvements treated with air-entr: aining agents with ‘program. Twenty-seven cements, 
Silence of cement manufacturing and equal degree of success. Some work cluding all of the AS.T.M. C 150 cements 
testing. The meaningless 200-mesh sieve done on treating ty pe Ill cement (five types) and both cements in A.S.T.M. 
test for fineness was replaced with the with air-entraining agents, but di lata are Specification. ( C 175 were used in com- 
more scientific Wagner turbidimeter which ‘not. yet t available. - Air-entraining cements _ bination with ‘good and poor “aggregates. a 
Utilizes the photoelectric cell or electric have made it possible to build good con- = designs were include rich, 
tye and microammeter to measure ces erete with poorly graded aggregates with- 


ment area. = out fear of placement troubles and mix cement rat ratio was give very 
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to very high in the There allowed the concrete to settle in efforts of A.S.T.M. Committee C1 which 


is general agreement among thos: who the form—in Some cases as much as one- is representative cross-section of con. 


this pr project that all ements half hour before the surface was struck or sumer interests, general interests, and 
when used in richer mixes approximating “finished. These surfaces are withstanding manufacturers of cement, the construc. 
64 bags per cu. yd. with sound aggre gate weathering. It would seem from this that tion industry is provided with highly ¢ spe- In 
mixed to render low slump, are show- workmanship and placement are cialized standards for portland cement, | 
ing excellent durability after seven years. important details. to your interest, to Tearn | arn more re about ane 
The placeme nt of thes Finally, should to leave them andusethem 
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Includin Glass, in the Texti tile Ir idustry! ‘gi: is is final, for since the yarn has neither able 
- : the ability shrink nor to y ield, any dif. 
American Viscose Corp. ference in length within the Warp Causes: of t 
- te ally with respect to. the e speed : at which generally warped from cones a 
the in commercit il such seemingly fragile filaments are drawn, horizontal warper. Accurate adjustment 
of more true: synthetic fibers than The filaments are drawn at the incredible of the elevators supporting the first Wwarp- 
in any other like period of history. has speed of two miles per minute from § § in. ‘ing section is essential. pro 
exceedingly generous in its challenge glass marbles brought to the melting point ‘The loop. strength | of Fiberglas is low, 


to. the te xtile- world for new heights in _ in electric furnaces s. The yarn is twisted — thereby precluding the ticing of knots, til 


_ ~ achiev ement in the domain of their appli- | ; in the single and then generally plied, for | WwW eavers therefore revert to spare ends or or on 
ations, very few fabric constructions call for the the use of methyl late when 

is not ity that anyone could “use of single sends any piecing i isto be done, 
do justice to this imposing group of Continuous filament Fiberglas yarns ‘The fiber characteristics mentioned, 


new fibers, including Fiberglas, in the time offered under the No. “900-2 size are 51 namely, strength, permanency, and 
allowed and it is fortunate that their "deniers and carry 102 filaments so ‘munity from the attack of var ious ele 
- textile applications have been set as bound- an each filament sizes 0.5 denier. _ The diam- ments constitute the basis for the many er 
ary. the other hand, intelligent usage eter of such filament is 0.00028 in. or textile applications in which ‘Fiberglas 

demands" thorough knowledge of fiber microns. With the exception of Poly- become best known, 


fbe 
properties so that review of their outstand- fiber, there is no other commercial fiber An all- glass fabric w rhich set hig 
ing characteristics is is in order to support of equal fineness in existence. Moreove srformange- standards is the 0: 015 in, lark: 
the logic of their applications. the 0.00028-in. filament i is relativ ely coarse cloth being for electrical insulation. 
_ The fibers briefly described are Fiber in Fiberglas parlance, for the type known This cloth has truly revolutionized the gn 
glas, Nylon, inyon, Saran, an d Poly- _as superfine, available in the staple fiber electric” motor industry. Its strength gen 

ethy lene. m, has a diameter of 0.00002 in. or = and with a small pol 
bs micron. In fact, it is so fine that it space factor anc high 1eat resistance, has 


barely be e detected with the naked e eye. ‘made it possible to reduce the | “motor 
Fiberglas has a specific gravity of 2 weight in proportion to its ‘power ‘and to ott 


Barely over a half century ago, the first — 


a successful coarse glass fibers were drawn and i is heavier than any other textile fiber. decrease measurably the maintenance | 4, 
from the heated ends of glass rods bY It offers a remarkable’ tensile strength ‘costs. A line of “woven “glass be 
Edw ard D. Libbey of the Libbey ‘dire 


od (64 g. per denier dry, and 6 g. per denier - fabrics, running from light to heavy, "finds = 


4 wet). Bein water roof and having no its way as re inforcement for laminates, 


"shades. While the interest his stretch, it possesses the par excellence di- coated abrics, window shades, » Seat 
“fib dk thi mensional stability. Iti is noninflammable cover rs, awnings, canopies, golf bags, ete. ‘a 
een, and remains unaffected by heat | up to 750 Being noninflammable, Fiberglas ‘serves | 
tive took place until 1931 when two leaders . | fo 

F. at which point i it begins toshrink slightly safely and lastingly as curtains, ‘draperies, 
he glass field instituted an intensive re- 
(0.3 cent). Its softening point is lamp shades, cinema screen, , and a, host 

rch program am to dev the ‘production | 


of gles fhe bl F. resists most acids even articles demanding permanency -and 
advan bacteria, and d doe not reta retain odors, Fiber. While it is conceded that F iberglas 8 is 
glas offers gopd resistance to abrasion by not practical i in clothing to be worn close 
‘withis "a materials other than glass, but glass to the body, it is well suited for the decor- 
tl C ih surprisingly fast. Flexing will dam: age ative field in the form of ribbons, millinery, 
Owens-Corning Fiberglas Corp. it, particylarly in the wet state. costume ornaments, etc. Moreover, its 
was formed to continue the manufacturing 
"For efficient weaving, certain conditions -_applicatic ions in the and surgical 
ofg glass fibers, to. carry on further research, ly being compiled | d 


ly Fibergl tn, it be met, and it is generally ‘conceded 
and to apply Fiberglas accor its that adequate warping constitutes the long and inte sresting list, among t! them being 
the Fiberglas plastic bandage, a knitted 


properties. __keystone_ of successful subsequent t oper-— 
. spinning is fascinating, especi- ations. It is essential that uniform ten- _— fabric made of Fiberglas and acetate, Te 

placing in its functions casts of 


1 Condensed version of a talk presented at the — sion | be maintained in warping. T he 
for this i is that the length of Fiber- plaster of Paris. 
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Are latively new and very intere resting : stretched « that it be + vith 


and weavable - yarn is the one materials ofs serving range well-controlled tension. In fact, nylon 
‘known as “Tensolite.” It is made of a of textile applications. under lesser loads than cotton, 
-Fiberglas ‘core covered with vinyl resin. Com mmercial production of nylon began wool, or rayon will normally bear, ear, and 
addition to strength, ensolite’ ’ offer as late as 1937. It gained immediate and difference is so marked that it is adv isable 
| excellent flexing and ‘high abrasion resist- _ wide public acee ptance. Its production — ‘to give to the requirement of low and uni- 
— has been incre reasing ever since at a fast fom tension, “constant attention during 
4 The versatility of ‘sian has been en rate, but in spite of that it falls short of the manufacturing process. The techni- 
further enlarged by the possibility of dye ‘keeping up w with an evergrowing demand. ‘cal data on the correct method of handling 
it. 5 For over a year, continuous fila- No effc ort Ww ill made here to mention nylon is so p perfected that any textile plant 
ment yarns have been spun with a suit- ‘i its many interesting and varied physi- —_ willing to follow a set of well-defined rules: 
hi sble coating 0 of the gelatin ty pe which pers cal i properties, but some o of the s salient on ones _ fa aces no more than an average mi anuf: actur- 
mits packa ge dy eing in a manner similar to. noted. The great tensile st rength | “ing ti Fre 
- that followed for rayon. Acid colors yield possessed by this fiber, ranging from 4.5, Prior to the recent Work 1 W ar, nylon — 
-adyed yarn fast to light and dry. cleaning, 8 g. per denier , according to the type, re mained arge ly in the 
but ‘not wash resistant. Vat. ‘colors it desir: able for end uses requiring During the war years, nylon the 
being developed and may become avail- either lightness or stre ngth or both com- exacting require ments the military 


if able in the not too distant future. a bined. Its” wet tenacity being equal ; ae Its great strength, lightness, re 


te Staple fiber produced by blast drawing ~ = 85 per cent of its dry, it lends itself admir- sistance to water and to many che micals, 
¥ of the molten glass into fibers is not as ably to rainwear, tenting, | and the like. 7 mildew, sf insects, ete. , answered grerndl i 
readily adaptable ‘to textile application as The faculty it possesses to check the than any other fiber could the propert ies 
continuous filaments. Morever, ‘it plays ture regain to about 4 per cent at 65 rela- demanded in parachutes, straps, safety 
an important role in industri: al fie lds where _ tive humidity and to absorb less than 7 per ie: insect screen ‘hammocks, clothing, 
its thermal stability, power of insulation cent of w water when immersed, lends to “and even shoe for tropleal climates; 
from heat or cold, and acoustic control nylon fabric the ability to dry quickly. also, tire cord fabries for heavy cargo 
properties are used to adv antage. The In comparison with most other fibers, it = planes. s. Its elastic ity and slow r recovery | 
insulating power r of superfine ‘staple fiber has a low specific . gravi ity (1.14) ‘and: a ow Dy were e xploited i in the famous aerial pickup 
hes proved to be so effective that its “prising abrasion resistance. = = tow Tope. The monofilament nylon in- 
incorporation in outer garments for cold Conve entional textile machines of the vaded many speciality fields such 
dimates has | proceeded much bey ond the br: aiding, knitting, and weaving trades are brushes, paint ing ny screening, and — 
experimental ‘stage. Spun staple fiber readily ads aptable to its Processing. tennis racquet strings. 
fabrics - a are being currently pr roduced a as Ve ery large quantities of continuous fila~ a a Since the out put ¢ of nylon was released 
well as. ys arns combining staple fibers and ; ment nylon have been consumed in the to the civilian needs, its textile applica- 
a knitting indust ry, and the re putation it tions | have expanded greatly although 
4 5 a hes acquired i in the hosiery field need not _ hampered by the limited yarn production. — 
?.@ be further stressed. The yarn knits well, — a It is now most successfully used in durable 
suce cessful true synthetic provided it receives: the pre-t reatment lightwe ight clothing, dr dress goods, quick 
“fibers of our , nylon” stands out. In recommended for it. drying. underwear garments, indestructible 
many respects, it is unique. While popu- withstands the weaving strain w hen -marquisette curtains, rugged saileloth 
twisted | with | a fair number of turns or _ hardwe: aring upholstery, laces , umbrella 
a,and water,” the more  pree ise de fnition when warps made o of single end sized yarn cloth, bolting cloth, household furnishings, — 
given by E. I. Pont de Nemours is “a are topped with an additional size applied noncrushing insparent, velvet, and - 
neric term for any long chain s synthe tic in additional ‘slashing “ope eration. host of others. 
polymeric ‘amide which has recurring» Slashing of a nonpresize d nylon warp still Intimate combining n nylon staple 
amide groups as an ps art of ‘the constitutes a problem which i is hoped | to be with other fibers such as ray on, , wool, ete., 
ner : largely re luced with the aid of a new size hold interesting ‘promises as to stre ngth, 
being into a in recently introduced by du resistance, durability, and will 
the structural elements are oriented i in the know nas PMA (polyme ‘thy lacrylate acid). doubt be exploited as soon as nylon staple ; 
the | is.” This” definition ‘The with w which this fiber” can becomes ona a ‘commercial basis 
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a ‘the maximum tempera rature applie “however er, it has \ very desirable attributes 
om slashing time according _to the thermal for milline ‘ry ornaments, ‘garment acces. 


“copoly: mer of vinyl chloride and vinyl mability of the type being ‘Processed. _ bathing suits, rainwear, umbrell 

ix Wenited Dye eing of the fiber still offers difficulties. cloth, ete. The point of thermal stability | ada 

amount by the American Viscose Corp. ‘They can to obtain ing, 

(Vinyon was first developed and ‘spun by improved ane by Matelai seersucke 


Vinten Carbide and Carbon in 1937. dev relopment of new “type pe Vv inyons havi ing application of Vi inyon extends toa 


3 


higherthermal stability, nontextile lines such as bristles, sur. 


- ‘ Upon varyin the oro portions of thetwo 
yes ~The present tex textile applications of ‘gical sutures, and heat “sealing 


its nsibility is very However, 


vinyls, it was found that the fiber charac- 
are largely predicated on its resistance media a. ‘Vi inyon "serves as pump 
teristics could be changed within a certain 
to chemicals, to w ater, _ its strength and _ packing; it is added to the composition of 
Tange, and of the various types” thus 
thermal properties + fe It to improve the water repellency ney and 
“veloped, two re main available today— 
‘Knitted Vi iny on vork shirts, smocks- ste ibility, and of tea bag paper to increase | qua 
V inyon-HH (unstretched) and Vinyon-CF 
(stretched). 7 of woven fabrics are found invalu- - the strength. wei 
Fr hl od) i by operators in che mic: al plants Vinyon-N, a new and better type of 8 
uns laboratories. They save the regular eloth- astic fiber ‘stemming out of goo 
ia — » > 
o “wan ing in strength g. per denier, anc ‘ing, also protect the operators, copoly rmer of viny Ichloride and acrylo- | yd, 


Vi inyon is also used as filter’ fabric and nitrile, is being develope .d. All the. desir. 
in screen printing cloth, for in addition to able "properties of the pre viously cited 


tation 1 of the molecules the filament 

life, the screen printing cloth offers /inyons are retained while a greater ‘ther 

axis, a a high tensile strength i is reached—4 superior re gistr: ration and unexcelled stan mal stability y has been achieved. 1 Sar 

fiber strength and ext tensibility remain "Another r distinctive property of Viny on Sa BLON- sect 

unaffected even after complete i immersion _ is being exploited in lightweight embroid- Thes sy ynthetic fibers indentified with« any | clot 

in water. By the same token, Vinyon re- fabrics whic h have completely repl: ced of the above names represent a compara 

“mains subject to static. Its resistance to silk in that fie . Thesolubility of Vinyon “tive ly new yarn extruded from vinyiidene 
acids and alkali is notabie and valuable in acetone renders this applic: ation unusu- chlor yride— resin manufactured | by the 4 


its applications. it does not support com- 

Baten, but the limit of its thermal sta-— 
bility is reached at about 150 F. In late 

Jinyon, the thermal stability hee 


to § 
ally simple and practical ‘Dow ‘Chemical Co. The development of a 


awning made of a tightly woven this resin dates back about ten years, den’ 


‘Vi inyon duck not only offers ideal pr protec-- Yarns were offered to the trade in 1939, 


tion, but greater life, for such an awning and three organizations—The National 

raised to over 212 F. can be folded, also stored aw ay lasties Products Co., Firestone Rubber 
in interesting feature of this material greater thai an these ‘made w. water Co., The V Corporation—are t6 
that its textile behavior is identical to that —_repelle nt by the aid of a brittle surface extruding it. 
“of natural fibers so that it can be proc-— The general proper rties of ‘this sy still 
essed on nearly "existing machine Automobile window ch: annel pile “fiber, of which ‘the sp spec ifie gravity is 1.72, ul 
_ without change. Moreover, the handle of Vinyon are extremely durable, are excellent resistance to w ater, to chemi- 
fabrics made of it comes singplaty close and the nonswelling property of the Sher eals at ordinary tempera rature, onl 
to that of natural fi fiber, silk in n particular. — "promises to ban jammed windows: from dimensional s stability up to 170 F. 
When | processing it, one must avoid the carsoftomorrow. = dry tensile strength of 1.8 g. per denier and 


use of procelain guides. by rnature For some time past, Vinyon has served dry extensibility of 30 per cent remain un- 
allergic to it, particularly w while it in the “1 the shoe and bag industries in the form of changed ‘the wet state. It does not 
twist state, and metal guides heavy net, either woven or knitted. To support combustion, offe Ts high abrasion 
recommended. ‘To combat static, neu- circumvent the. dy eing difficulties experi- sistance, and | resists s soiling to an unusual 


tralizers or high humidity is recommended. enced in the st, dope dyed yarn is now extent. ty 
he bulk of the yarn so far produced 

garments likely to be pressed or ironed from 0.012 to 0.008 in. diameter. 


=v 


3 ‘ 7 he latter can be resorted to freely, for it 7 


is possible to run Vinyon in the wet state — “ - Admittedly, Vi inyon is not suitable for — been ¢ of the monofila lament type ranging 


under tension without i injuring 


because of its low thermal stability; Manufacturing preference has been ‘given nol 

atm 


, 1916 Race St. 3, Pa. 
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tothe 0.012 in. size of which the ec uivalent 
size in denier is 1150. ee oe 
"Such monofilame ‘nt yarns” 
- adaptable to braiding, knitting, and we: 
and proble ms they present 


textile | processing stem largely from the ir 


ing Ww poly ethy floats. 


No other fiber ‘r compares with it as regards — 
lightness, and characteris 
something quite unusual. 
. oo The dry strengtn rs ranges s from 1.5 to 3.0 
per denier. Higher 


te ensile strength is 


ti is my be lief that textile technicians — 

an do much to as assure the early success of | 
ack titions to the textile family 
be sure, no fiber can be expected to be — 
univer veal i in its s applications. The modern 
trend is tow ard variet this 


“coarseness and weight. The large size within re sach—however, at the expense of 


consequently heavy weight of the. 
“packages ¢ on which they must be placed to 
gssure efficiency of operation, the unusual 
weight of the fabrics in w hich they 
used, every thing. dem: 1ands the aid of ade-— 
quate engineering g to answer the bulk ic 
“Sturdy looms | apable of weaving g wide 
; goods weighing as much as 1 lb. per linear — 
well furred shuttles, and large shuttle 


Te 
bobbins a are some of the well- known re- 


‘The most t successful applica ations of 


Saran, V elon, and Permalon have been in : 
eonnection with seat covers, curtains, in- 


screen, handbs ags, awnings, and ts 


eloths—all of which are articles seldom 
exposed to high temperature but demand-_ 


ing durability, Tes sistance to e ‘lements and 
to soiling. 


Lately, multifilament yarns sizing 


denier and comprising ten fil: uments: have 
been de »veloped. The tensile ‘strength of. 
| yarn been increase ed t to 
to per cent, and the ge is 
down to 0.001 in. Numerous difficulties 


multifilament yarn becomes a commercial 


Ye proposition. Tt has created a great deal 


of interest and justly so, for the experi- 


mental fabrics made With it are indeed | 
. It is expected th: at a 
~ staple fiber will be made available i in the . 


most att ractive. 


not too distant future. 
i POLYETHYLENE 
-Polyethyle ne is the polymer 
uct of ethy lene under 
from 500 to 3000 atmospheres. The 
molecular we ight. of the resin 
according | to the pressure used, and 3000 
atmos pheres produces a polymer w hie ‘h is . 
in the range used for fibers. 


‘reases” 


The Imperial Chemical Industries, Ltd., 


introduced the resin process in this coun-— 


try, and in 1944 E. I. du Pont de Nemours : 
and the Bakelite Corp. took up the mant- 


facturing of polyethylene. 


noncorrosive resin, in the form of 


ha ave to be overcome before such 


thermal stability. The flexibility of this 
product i is excellent and lasting, for it con- 
tains no pl ist lcizer as gene rally found ad in 


other resins. . Its thermal stabil ity © ceases 


at 150 F. From that point on, it Tones. a 


stre ngth wil shrinks about 3 per cent at 


F. cent at 170 


, 5 per 


Yarns being offered for the ‘sia are 7 


of the monofils ament ty pe with a diameter 
of 0. 025 in. down n to 0.012 in. y are 


“coarse but reason: nably light—in fact, the 
O12: 21 in. size is 600 whic of 


ame my yarns of the same 

made of This point is rs ather 

important, for it has a profound influence 


on the ultimate cost. 


appreciably reduced when manufactured 


» » 
on larger scale. 


Orne RF IBERS 


should be mentioned such as: 
on Fiber A— promising, high- 
; high ‘melting point but, for the moment, 
poor dyeing new comer developed 


du Pont made | 


acid and ethyle ne esse develope by the 
Imperial ‘Che mical Industries, Ltd., 
England and now being introduced in thi 
country by E. 
Polyfiber—made of polystyrene and 
1 
a developed | by the Dow re Chemical Co. ae 
Also a group of sy ynthetic protein fibers 
such as Ardil made of peanut protein and 


eal Industries, Ltd.; : also, so soy bean p 
tein together | with others less know n 


Prospects 
What are the prospects 


‘and ne w sy nthetic fibers? Thi hi 


that modern life, with its insatiable desire 

for new and better things, will provide — 

‘room for them cs annot be doubted, and the 


“small, wax-like particles, is melted and _ Place they will occupy should grow in 


"extruded under pressure at 432 F. as mono-— 
filament or multifilament yarns capable of | 
“being further drawn n in the cold State to 
fin 
finer diameter of greater strength. ‘ 
The National Plastics Products Co. 
manufacturing yarns under the 


nene. hong American Viscose Cor p. is 


specific gravity of 0.92 stands out. 


they are perfected. - Their 
future, howe over, de »pends largely on wha 
they can do, on their ‘properties, on 1 their 


ability” to ‘meet increasingly exacting 


importance as 


: quireme nts and more refined taste. Of 


course, their price will remain an impo 


tant, if not the controlling, factor. More- 


‘over, reason dictates that there is a limit 


tot the type of fiber rs W vhich ean be produced 


pul 


x Iti Is thought that the present cost can be _ ing during the ACI sessions, 


There ‘re are several other sy Fe 


of polyme ‘thacry loni-_ 


is 
I. du Pont de Nemours. 


introduced in 1945 by the Imperial | Chemi- 


Tundell, 


Ss 
ean only be answered in a general way— 


of the new Ts ra be gusto, 
caution protects the 


J 
from e end uses for whie h they “are unsuited. ja) 


ACI Meeting 
the American Concrete Institute is be- 


ing held i in De enver, Colo, , Fe bruary 2 3-26, ‘a 
inclusive. A number of interesting papers 


I Jewey, forme T U. 8.1 
present the dinner pr on 


a A. ST. M. al are » meet- 


ter re ste ‘di in bt 


ufalon 


irbecue 


tor Work in Analytical 
Cc HESTER F. Fisher, Pres 
dent. of the Fisher Seie ntifie C o. and of 
Eimer and Amend, who ‘recently received 
the Pittsburgh Award of the American 
‘hemical Society, has established a 
‘award to ‘recognize and encourag 
contributions to analytical chem- 
istry. The Board of Directors 
which will probable be made at the A.C.S._ 
fall” meeting in September. It consists 
of a $1000 prize and an original etching. 
Canvassing Committee which has 
app appointed ine ludes C. M. Alter, 


chairman, M. G. Me lon, and 


Amer ican Association 

for the Advancement of Science, plans 

a Centennial Ce lebration in in W. Vashing- 

a ton , D. C.,. September 13- 17, inclusive. & 

-§ he key note of the Cente mary ie to be 

‘One orld of Science.’ Numerous 
symposiums of interest to science and 

to the general public will be held. 

Because of the lack of meeting 

the affiliated and associated soc of 
the » ALAA, A S. will not have 

meeting at this: time e, but se 

groups will meet before or after the Ade 
te nary he AS. .M. has been inte erested 
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q Section M on Engineering, for many years. 
A.S.T.M. members are also affili- — 
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Marketing Dept., Oil Co. of 
California, Box 3495, San Francisco 20, 
10V 


Philadelphia District 


ENGINEERING ‘Corp., Manuel Tama, 
Vice-President, Box 1418, Trenton, N. J. 
Charles P. Speitel, President and Treas- 

urer 7128. Prince St., Lancaster, Pa. 
‘Curtis, BEng TALM: ADGE, Student 

Enginee r, United Engineers and Construc- 

tors, Inc., 1401 Arch St., Philadelphia, Pa. 

For mail: 432 8. F orty-second St., Phila- 

delphia4,Pa.(J) 
KupRAvet~, Boris Sawa, Junior E ngineer, 
Westinghouse Electrie Corp., Aviation 
2 Gas Turbine Division , Lester, Pa. For 
mail: 5019 Chester Ave., Philadelphia 43, 

Beryllium Corp., Reading, Pa. For mail: 
1324 Perkiomen "Ave., Reading, Pa. 
Servet, LEON, | Textile _ Engineer Frank» 


ving 70 members were 
‘elected fron om. ‘Nov ember 24, 1947, 
January 7, 1948, making total 


Names are arranged 
members first, then individuals, 
= 


“AMERICAN Assn., George Bugbee, 
Executive E. Division St., 
—  » 
 Hanpy, W ALTER N., Sales Manager, Com- © 
7 bustion By-Products, 228 N. LaSalle St., 
Chicago1,Ill 
‘(ame GLENWAY, Consulting E ngineer, 757 


N. Water St., Milwaukee 2, Wis. 


Associates, C Pa. 
Cleveland District J., Philadelphia Branch 
Manager, Innis, Speiden and Co., 401 
amen, C. R., Secretary, The Lakeside Broad St., Philadelphia 8, Pa. 

Steel Improv ement Co., 5418 Lakeside 
‘Pittsburgh District 


WALTHC RN, Henry J., Chief Chemist, Car- 
Steel C OTP» Youngstown, A., Chief Chemis st, 
Pittsburgh Coal Co., Indiana, Pa. For. 


mail: 1218 P hiladelphia St., Indiana, Pa. 


Louis District 

“Laboratories, 20120 Sherwood Detroit. 12, 

Mich. — 


> 


Parks CoLLecE or AERONAU TICAL TEcH- 
noLoey, St. Louis ‘UNIVERSITY, James F. 
Reagan, Head of Aeronautical Engineer-. 
ing Dept., Parks Airport, East St. Louis, 
JW EBER, ADOLPH CaRL, Director of Research 
and Sales Enzineering, Laclede Steel Co., 
1317 Arcade Bldg., St. Louis 1, Mo. 


Southern California District 


Navy, “Terminal Island. Naval Shipyard, 
vs Terminal Island, San Pedro, Calif. For 


‘New England District 


_GuMMED InpusTRiEs Assn., Inc., Tue, F. W. 
Farrell, Technical Director, McLaurin- 
Jones Co., Brookfield, Mass. _ 
EMENT, D., Instructor, Depart- 
ment of Mechanical Engineering, Univer= 
of New Hampshire, Durham, N. 

Leitcu, G. G., Chief Metallurgist, Fellows” 
Gear Shaper 'Co., Springfield, Vt. 
STanrorpD L., Secretary, Wool Associ- 

ates of the New "York Cotton Exchange, 


- 


Tne., 10 High St., Boston, Mass 24 Annandale Rd., Pasadena 


pe LAK, James E., Manager, Construction | 
— Southwest Steel Rolling Mills, 
Box 3518, Terminal Annex, Los Angeles 54, 
Calif. 
Washington (D. C.) District 
Course of Organization) 


Mock, Jupson, Vorunincer Co. oF Norra 
Canor. ina, Inc., Edward K. Atkinson, 
¥ Purchasing Agent, Box Q-1, Greensboro, 
West Vircinta STEEL AND MANUFACTURING © 
Co., W. G. Summer, Executive Vice-Presi- 
_ dent, Box 118, Huntington 6, W. Va. 
De Lotus, J., Organic Chemist, 
National Bureau of Standards, Connecti- 
cut Ave. and Van Ness St., Washington, — 
C. For mail: 1923 Biltmore St... 
W.,. Washington 9, D. 
InsteY, HERBERT, Chief, Division of Mineral 
"Products, National Bureau of Standards, 
(Washington 25,D.C. 
Borce, Vice-President and General 
Sales Manager, West Virginia Steel and © 
Manufacturing’ Co., Box 118, 


American Steel and Wire Co., 767 Millbury 
§t., Worcester 7,Mass. 
Herman Design and Develop- 
ment Engineer, General Electric Co. , 100 


Woodlawn Ave., Pittsfield Mass. For 


New York District 
Coons, Sou Engineer, Gen- 
= eral Ceramics and Steatite Co., Keasbey, 
J. For mail: 344 Middlesex Ave. 
DEMITRACK, GeorcE, Graduate Student, 
~~ Columbia U niversity, New York, N. Y. 
_ For mail: 1773 Weeks Ave., Bronx 57, 
Hatz, A. H., Plastics Dept., E.Ldu de 
Nemours and Co., Inc., Arlington, N N.J. 
Harris, C. Metallurgist, “Mack 
a Manufacturing Corp. , New Brunswick 
Peter, Chemical Engineer, 


Hydrocarbon Research, Inc., New York 
 Ave., Trenton, N. J. 39-06 


Woodside, 1, N. ¥. {J] 


L. 


ard Varnish Works, 2600 Richmond Ter- 
race, Staten Island, N. Y. For mail: 
166 Jewett Ave., Jersey City 4, N. J. 


AULcRAFT Parnts, Lrp., W. H. ‘Short, 
_ tory Manager, 313 Symington Ave., To- 
ronto 9, Ont.. »Canada, 


‘U. S. and Possessions 


Bombay, India. For mail: Park Row, 
New York 7, N. Y 
STANSCHECK, THOMAS Bourkg, Assistantin 
_ Layout and Scheduling, General Fibre lila 
Products Co., 53-01 Seventy-fourth St., 

_ Maspeth, ‘New York, N. Y. For mail: a= 
+1442 Thirty-fifth St., Brooklyn 10,N.Y 


R. w., Manager, Lubricant 


LABORATORIES, Male ol 


Blvd., Portalnd 2, Ore. 
AYRSHIRE Corp., J. ‘Merle, 
Chief Chemist, Box 8, Staunton, Ind. 
ComMeErcIAL SoLvents Corp., Jerome Mar- 
tin, Director of Research, Research Dept., 
S. First St., Terre Haute, Ind. 


Srarosta, O., Assistant Tec 


Playfair, Chief Chemist, 2419 S. E. Pow aoe = 


gs L., Chemist, Dow 
Chemical Co., Midland, Mich: For mail; 

_ 408 Townsend St., Midland, Mich. 


Ropert O., Co-owner, Northern | 
Kentucky Medical L aboratory, Doctor’ | ..- 


Bldg., Seventh and Scott Sts., Co Covington, 
— 
HEMPHILL, ApLEY Graduate | Stu. 
dent, Purdue University, West Lafayette, 
Ind. For mail: 1133 Thirteenth 
_Lafayette,Ind.[J] 
 nessee Coal, Tron and Railroad Co., Bir. 
Jacoss, Kerra S., Chemical Engineer, 


sides Co., 270 W. Mound St., Columbus 16, 
Ohio.[J} 

Larson, Lewis P., Chemist, American This 
Zine Sales Co. Box 327, Columbus 16, |. 
Ohio. 

McRicur, Rass Adjunct Professor, memb 
Engineering Dept., University of South taken 

MERRIAM, E. S. College Professor, Marietta lems 
College, 231 Fourth St., Marietta, Ohio, | 

‘Smita, Joan, Mrs., Textile Technician, ale! 


Fashion Frocks, Inc., 3301 Colerain Ave. 


Tuomas F., Engineer of Construe- the I 
tion, U. S. Ws ar Dept., Huntington, lecte 
District, Huntington, W, Va. 4 elec 
mail: Box 507, Paintsville, Ky. Detro 
Yavner, Eart M., Maintenance 
Hechalutz Farm, R.F.D. Ww Vappingers 
‘Falls, N. Y.[J] rector 
‘You naquist, W. G., , Engineer, U. S. Forest | Rinsh 
Products L aboratory, Madison 5, ‘Wis. 
Sameve J., Resident Chief Engi- 
~ neer, Solar Aircraft Co., Des Moines, Iowa. AS.T 
Other | than U. Ss. Possessions. 
-ArtiFIcAL SILK Co., “E ETMA, June : 
Annis St., Athens, Greece. 
British SHIPBUILDING _Assn,, 
Tue, E. Ower, Intelligence Officer, 5 Alloy 
Chesterfield Gardens, Curzon 8t., Detro 
core DE INDUSTRIAS Y Azucar S. Co AP 
Luis Moro A, Manager, 14D, | 
Santiago, Chile. butior 
Dyna, REVISTA DE LA A, N. Navarra tion t 
1°, Bilbao,Spain. for hi 
CHANG, Jimmy C. H., Director, Chief Chem- 
ist and Factory. Manager, The Great Cupol 
China Finance and Development Corp., REN 
L td., 109 National Bank Bldg., Hongkong, | ton (( 
China. For mail: 23 Fung Fai Terrace, ‘peseiv 
Floor, Happy V 
China, for hi 
Rovcer M., Director of Research, | better 
_ Abitibi Power and Paper Co., Ltd., — ‘in the 
Ste. Marie, Ont., Canada. 
FREUDENTHAL, ALFRED M., 25 Khen Blvd.,, gl 
- Tel Aviv, Palestine. Visiting Professor, | | of put 
- University of Illinois, Talbot Laboratory, preser 
Gaynor, Joun 8. , Manager, Anglo Egyptian | 
Oilfields, Ltd., Shell House, Cairo M. E, | same 
sR, Oscar, Principal, McLachlan & | Presid 
“Lazar, Uranium House, Booysens Rd., 


_ Johannesburg, South Africa. For mail: 
Box 3344, South Africa. 
‘Lavune, MicHAEL , Chemist in Charge, 
“Liu Ho Kou Iron ‘orks, Ltd., 1 Bailey 
Ma Tau Wei Rd., Kowloon, Hong- 
kong, China. For mail: 23 Fungi Fai — 
Terrance, First F loor, Happy V alley, 
Hongkong, China. [J] 


‘tae MANUEL Garza, Head of Inspection 
de Monterrey, S. A., Apartado Postal a 206, 


> 


Dept., Cia. Fundidora de Fierro y Acero 


ail Monterrey, N. L., Mexico. er 


Sissener, T., Metallurgical My- 


rens Verksted, Oslo, Norway. 


Tana-F oundry, Zbrojouka Brno, n. Po 


ory ynec | Nad Sazavou, Czechoslovakia. For |. 


mail: c. p. 10, Tynec Nad 
he Czechoslovakia. | -?. 
E, Luis, Chemical 
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WALLIS, 
Pittsburgh Lectromelt Furnace Corp., 


Me items concerning the ac- 


American Foundrymen’s Association © 


comed ae _BEIN, President, Gibson Kirk Co., 
4, Baltimore, is the nominating group selec- 


CHESTER G. FISHER, tion for Vice-President. Both Mr. Wallis 


st M. 
burgh Award at the December meet- Cas Tron since 1931. ANDREW 
“American Chemical Society. FULTON, Vice-Preside nt of Northern 


FREDE RICK G EED, former Di- the of various technical ecommit- 
of Re search, is now Preside nt of the 


tees. 
Rinshed- -Mason Co., Detroit. Mr. Weed 
is serving as chairman of the 1948 


Chemical Engineer, Centralbolaget _ for 
—AS.T.M. Photographic Committee, which 
sponsor display and competition Kemiska Industrier, Stockholm, Sweden, 


is now associated with A. B. Svenska 
during the annual meeting in Detroit, ; 


June 21 to 25, inclusive. 
A. TEIXETIRA DE CASTRO has 
R. G. McELWE E, Manager, Foundry accepted -an-appointment as 


Alloy Div. Vanadium Corp. of America, Director, Companhia de Cimento Portland 
Detroit, has been named to receive the | 


American Foundrymen’s Association J ohn 
A. Penton medal for ‘‘outstanding contri- 
to the dissemination of informa- 
tion to the Foundry Industry, especially, | 
- for his splendid efforts on behalf of the 
Cupola Research Project.” PETER E. 


viously ‘associated as Superintendent with 


WILLIAM MUIR ROBB, formerly 
Field Engineer, Ayeling-Bar ford, Ltd., 


_ Grantham, Lines., England, is now affili- 

| RENTSCHLER, President, | The Hamil- 

» | ton (Ohio) Foundry & Machine Co., — ated with W. M. Robb, Ltd., West Dray- 

' | receive the AFA Peter L. Simpson medal Middlesex, England. 
for his ‘‘outstanding work in promoting FORREST is now with the Alumin- 
» | better housekeeping and safety practices" ium Labs., Ltd., Banbury, Oxon, Eng- 
. ‘in the foundry and for the inspiration he land. He was formerly with the Northern | 
has given the Foundry Industry in the field Aluminum Co. of England. 
-of public reletions.”’ These awards will be JUD A. GUSTIN, ‘who hed been asso- 
‘| presented at the: ‘annual — of the ciated with the Bessemer Limestone and 


APA in Philadelphia, May 7 At the Cement Co., Bessemer, Pa., as Assistant 
"same time, honorary membership w ill be General ‘Superintendent, Mill 


conferred upon the retiring international Superintendent, with R. _T. Vanderbilt 
President MAX KUNIANSKY, General Co., Inc., Gouverneur, N. Y. 


Manager, L synchburg (Va.) Foundry Co. 


FRANS Vv AURIO has accepted 
as Development Chemist, 


GEORGE _ENGELL! AND, formerly 
Chief Chemist, The National Refining Co., 
Findlay, Ohio, is now affiliated with the 


y 


previously Research Asst., The Co. , Inc., Augusta, 


| ePaper chemistry, Appleton, Wis, WILLIAM P. PUTN: AM, a 


a Manager, The Chicago Hardware Foundry _ activities with the Detroit Testing Labo- 
North Chicago, IIl., is now President, ratory which he established many 


Cirod Corp., Lyons, Ill. = This laboratory has been purchs ased_ 
| HUBERT CHARLES “RUZICKA 


i 
’ - by a new group in the Detroit area. - 1 Mr. 9 
» | tow Chemical Engineer, Rumford Chemi- Putnam has been quite active in various 


if formerly associated in a similar capacity Committee A-7 on Malleable-Iron Cast- 
With the American Cyanamid Co., ‘Stam- a7. ings, and he has taken a genuine interest 
ford, Conn. 


DEAN SHULL, Jr. Ensign, ° of w hich hei member. 


- Fe Railway, Topeka, Kans., for the past 


1948 


ASTM BULL 


i 


been nomins ated for Preside nt of the | a ties with the Santa Fe but also for his in-— 


of our memters will be wel- 1949, and EDWIN W. HORLE has retired from active duties. In 


and founder of the Fisher Scien- Mr. Horlebein have been members 
Co., Pittsburgh, and a member of ‘S.T.M. for many years, and Mr. Wallis 
Fi “AST. M. for many 'y ears, received the re been a member of Committee A- 3 on 


| This was given Mr. Fisher for “‘outstand- Malleable Iron Co., St. Paul, Minn., also” 
; “ing service to chemisty.” He has been . & member of A.S.T.M. for many years, 
member of the A.C.S. since 1903 and has named for a three- ‘year direc 
| taken very active interest in many prob: ship. VIC TOR E ANG, Vice- 
| Jems in this field. One of his interesting | resident of Uniteast Corp., Toledo, _ 
‘ ‘hobbies is the discovery and perpetuation — Ohio, also is named for a directorshi ip. ais 
alchemic: ul- “historical ‘works of art. Ww TLLIAM MB. .P RICE retired as 
D DM. ZEDER, Tice-Chairma Director of Researe th from Scovill Manu- - 
fe elected to the Board of Directors of succeeded this capacity | barry 
"Detroit Trust Co. Price has been affiliated with 
T. M. since 1913, and has been active 


Metallverken, Uplands-Vasby, Sweden the Administrative Committee on Stand-— 


Paraiso, Séo Paulo, Brazil. He was pre-— 


Cia. Brasileira de Cimento Portland Perus 


ecutive Subcommittee, and of Committee 


-Milprint, Inc. , Milwaukee, Wi is. He was White Eagle ‘Div. Socony-V acuum Oil 
e 


RAYMOND J. FRANKL IN, formerly member of A.S.T.M., is retiring from 


Works, Rumford, R. I. He was phases of A.S.T.M. work, notably 


in the work of the Detroit District Council 


USNLR., has accepted appointment as WALTE R BOHNST TENGEL, Engineer 
é Engineer, with Hajoca Corp., Chatta- of Tests, the Atchison, Topeka & Santa . 


LETI 


years, and widely know n to 


A. S.T.M. members - only for his activi- 


teresting hobby « of weather for casting, ' 


_A.S.T.M. he was particularly interested in. 
the work of Committee A-1 on Steel but — 
also was active in other technical groups. 
Mr. Bohnstengel, whose A.S.T.M. 
bership dates from 1914, is suc 

ceeded as E er of Tests. in th the 
e by E. B. Fie Ids, 
HERVEY VASS AR, since 1911 
Laboratory Engineer of Public a 
Electric and Gas Co., -Maplewood, N 
and a Past-President and Honorary Me \ 
of the Society, has retired from active 

_ work with his company. In recognition of 
his long-time work and as a tribute to him © 
a dinner was held on December 11, at 
a hich a large number of his associates and — 


friends w ere present. Included among the 
“spe akers at “the were AS.T.M. 
‘Past- President F. M. Farmer and Execu- 
tive Secretary.C. L. Warwick. Mr. Vas- 
ir has a long and notable record of 
not only in his industry but in many tech- 
nical activities. He was President of 
A. S.T.M. in 1935- 1936, and was an officer — 
of several technical “committees. AY 
rendered notable service as chairman of 


‘A rather detailed résumé of his work | 
appeared in the August, 1947, BULLETIN 
which announced his election as an 
AST. M. Honorary Member. Mr. Vas- 
sar plans to continue his. interests in a 


and of the Special Study Committee. ib. 


Director of the National Slag 
ciation. Announcement was made at the 
- Annual Banquet of the Association on 
November 19, at which time a silver loving 
“cup was presented to Mr. Love as a token 
of esteem from the Board members. Mr. | 
has served the National Slag Asso- 
ciation for over thirty years in the capacity 
of managing director, and, in fact, was 
largely r re sponsible i in organizing the asso- aN 
=. _ He has been a member of the 
Society since 1917 and active in the work __ 
7 of Committee C-9 on Concrete and Con- — 
crete Aggregates, as a member of the Ex- 


DD 4 on Road and Paving Materials. Mr. 
Love is retained in a consulting capacity 7 
the Association and will use that 
ness address. He is being succeeded as _ 

Managing Director of the N.S.A. by E. W. 
Bauman, who is serving on “several 


—AS.T. M. Technical Committees. 


J. McADAM recently retired as” 
Chief of the Thermal Metallurgy Section ; 
of the National Bureau of Standards, — 
‘ashington, D.C. A member of A.S.- 
since 1918, Mr. MeAdam has 
rendered notable service on various tech- 
nical committees and has contributed a 


number of outstanding technical papers, 


many of which have appeared in the — 
Proceedings. 
E. DAY , formerly Chief —Metal-. 


lurgist and General Foundry Supt., is now 
Director of Research, Mack Trucks inc., 
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and Co., Ft. Wa ayne, “Ind. 
A. DE ITRICH has been pro- 
moted from Metallurgical E ngineer 
Manager of the Alloy Tube Div., Carpens 
“ter Steel Co., Kenilworth, N. J. 
CLARENCE W. BALKE, E meritus 
‘Director of tesearch of F ‘ansteel 
Met: allurgical ( ‘orp., North Chicago, Il, 
is recipie nt of the 1948 Perkin Medal of 
the American Section of the Society of 
Industry. Dr. Balke’s pioneer 
i wes in the rare metals resulted in major — 
contributions American industry and 
ALBERT J. PHILLIPS, Superintend- 
ent, Research Dept., American Smelt-— 
ing "and Refining Co. has been elected a 
Director of the American a of 
Mining and Metallurgic: al Engineer rs. 


* CHARLES HAYDOCK, Consulting 
Engineer, Philadelphia, Pa., has been 
rh anpeinted by Governor James H. Duff as a 
member of the Pennsylvania State Regis- 

tration Board for Professional E ngineers. — 


WILLIAM H. KLEIN, long-time A.S.- 
‘'T.M. member, has been appointed 
ating Manager of the Lawrence Portland 
Cement Co., New York City, with head- 
at ‘Northampton, Pa. or many | 
years he has served as Assistant to the — 
President, at the Easton branch of the © 


A. MENZEL has been appointed 
Manager of the Housing and Cement 
Bureau, Portland Cement 
Sociation, Chicago. He had been 
- filiated with the pues iation for many 
_~years Research Engineer. In 
“present capacity Mr. Menzel succeeds 
JOHN A. RUHLING who is now in a! 
charge of technical personnel training in 
fundamentals of concrete » making 


News of Instrument Compani 
Laboratories 


he Detroit Testing 


es end ‘an 


Laboratory 

_ the Detroit area, founded by W. P. Put- — 
nam in 1903, h: as beet n transfe rred by Mr. | 
Putnam to a group headed by Douglas. 
Dow, Jr., Formerly I Dire ctor of Commer-_ 
“cial Rese: arch of the Detroit Ex lison Co., 
Mr. Dow plans to expi and the laboratory’s 

. The Detroit Testing Labora- 
tory has a long history of contributions to 
- industry in the Detroit area, having served 
many of the ‘automotive concerns and 


‘ 


other leading companies there. 


121 W. Hubbard St., Chicago, 
chemical and labor: utory “supply firm, 
- lease od ‘AS, 000 square f feet i in the 400 North 
Street Building. his is in ac dition: 


IL, a 


to their present quarters and will be known 


as Plant No. 3. Their chemical and phys- 
ical laboratories will be expanded and will 
a in charge of Dr. Craig Johnson, fort m- 


e rly y of the Ge yneral | Co. The new 


active in A‘S.T.M. matters: 


, av ery active organization nin 


Towing appointments: 


S. LaPrve INE & Co., 


has 


Institute, and F. 
Institute of Technology, as A.S.T.M. repre- 


and concrete construction practic ices. 
Messrs. 
Mr. Menzel 
ay been affiliated as a member since 1934, 

is 
Council, and of seve ral technical com-_ 
mittees; and Mr. Ruhling is a member of 
the masonry Building Unit committees. 


ROBERT P P. HARVEY , formerly Chief 
- Chemist, Commercial Laboratories, Ltd., 
Ottawa, Canada, is now affiliated as 
Chemist with the Arvida Works I sabora-_ 
tory, Aluminum Company of Canada, 


Ltd., at Arv ‘ida, of Quebec. 


AUBRE Y E. ‘Chief 


Chemist, Red Ash Eagle Coal ‘orp., 
illiamson, W. Va. He was 
associated with ‘te Green Bag ement 
Co. of West Vi irginia. Fie 


Industriel Research Institute, Inc., New 

York City, is awarding its 1948 medal 

to GAMES SLAYTER, Vice-President 
in Charge of Research and Dev elopment, — 

Owens-C. orning Fiberglas- Corp., his” 


leadership in the development of glass 


fibers and their commercial application. 


Be HOENICKE, Assistant to General 
Manager, Foundry Division, Eaton Mfg. 
Co., Detroit, and RALPH J. TEETOR, | 
President of Cadillac Malleable Iron Co.,— 

Cadillac, Mich., were elected to the Ad- 


ministrative Council | of the ‘National 


F ‘ounde rs Association. 


ADAIR has been promoted to 


Chief Plant Metallurgist of Atlas Steels — 
_Ltd., Welland, Ont.,Canada. 
-hanite Metal Corp., ‘New Rochelle, N. 
has been appointed to the Advisory on 
cil for Science and E Engineering, — 


WENDE L L F. HESS, Associ: ate. ‘si 
tallurgical Engineering and 


Head of Welding Laboratory, Rensselaer 


Polytechnic Institute, Troy 


building will also contain manufacturing 
warehousing operations. 

Society Appointments 


Announcement is made of the tee 


Ce 


N. 

Co., Inc., as representative, and R. E. Hess, 

S.T.M., 
ing Code Cor orrelating ‘Committee. 

Myron Park Davis, Otis Elevator Co., a 

_ representa ative and R. E. Hess, 


ASA Ny L14 on 
Test Methods, to succeed BonNAR, 
eneral Dyestuff Corp. | 


R. W. Crum, Highway Rinonieh Board, on 


term of three years, beginning January ,. 
1948. (Reappointment) 


J. Kincawtey, Rensselaer Polytechnic 


J. Converse, California 


-. sentatives at the International Soils Confer- 7 


: ence to be held i in Holland, June, 1948. 


a member of the Chicago District nouncement of was 


Cuarr, The Thompecn. & 

as alternate, on the ASA 
Res 
A.S.T.M., as 


alternate, on the ASA Safety Code Correlat- J 


Textile Institute, on 
Textile 


‘the American Documentation Institute for a 


one of the four scientists aw: arded tha $300 


fs 


Menzel and -Ruhling are both _ first prize for the best paper from a univer. 


sity source in the 1947 Resistance W. elder 
Manufacturer’s Association contest. An. 


L R _ JACKSON, | 
Battelle Memorial Institute, and Horace J. 
Grover, also of Institute , are re 
_cipients of the award for the third best 
paper from an industrial source in the Re. — 
sistance Welder Manufacturers’ Associa- zt 
— tion prize contest of the American Weld- 
ing Society. Their paper 
“Pat igue Tests on ‘Some Spot-Welded 
Joints in -Aluminum-Alloy Sheet 
LESTER w. STROCK announces that 
‘in kee ping with the increased scope of its 


Tatories of which he is Vice-President and 
Director of Research, has been changed 
from Spectrographic Services and Sup- 
plies, Inc., to Saratoga Laboratories » Ine. 
The business of this organization now in- 
eludes not only metallurgical, geological, 
geochemie: ul and ore dressing research 
developmental work, but has ex 

panded into the field of general 
chemical enginee ring, and soil studies for 
the agricultural industries. 
The BRITISH INSTITUT E OF 

TROLEUM, London, "announces that 
E. A. Evans has been nominated as Presi- 
dent Designate of the Institute for the 
Session 1948-1949. Mr. Evans, who has 
been Chief C hemist to the Wakefield 
_ Group of Companies since 1915, is well 
esi in the field of lubrication. He has 
been active for some yes ars in the Motor 
__ Industry Research Association and is its 
present Chairman. In 1942-1943 he was 
awarded the Crompton Medal of the 
I. A. E. for his paper on “Extreme-Pres- 


Lubrication.” 
=: 


H. J. GILKEY , Iowa State College, Chair 


man; H. W. Battelle Memorial 


and H. E. Smita, Materials Engi- 
neer, White Plains, N. Y. on the Charles all 
_M. F. Sayre, Union College, on the oun 
mittee — on Richard L. Templin Award. 
(L. W. 
tion, "Federal Works Agency, and R. BE. 
Pererson, W estinghouse Electric Corp. 
H. Singmaster & Breyer, 
Chairman; D. Hocker, 
and L. W. Hopkins, American Chain po 
Cc able Co., Inc., on the Committee on = 
W. C. Corporation 
of America, as Vice-Chairman of A.S.T. M. 
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—tinic Ware; Part V— 


ments and insulation tests. 


| ing Recorders and Controllers,” 
any one quantity, 
all Micromax Model ‘R’s , regardless of 


| | 


“NECROLOGY 
Dennis A. CROWLEY , Chief Metallur- 
gist, Carnegie-I]linois Steel Corp., Pitts-_ 
burgh, Pa. (November 16, 1947). “Member 


He Ww ALKER, a Vice- Preside 
of the Detroit Edison Co., and for many 
years active in A.S.T.M. work (Dece 
1, 1947). Affiliated with the 
Edison Co. since 1912 2, he was elected a 
Vice-President in 1945. A graduate of the 
v University of Michigan in 1911, Mr. 


road Co., Altoona, Pa. (September 
1947). Me »mbe ‘r since 1944, and active on 


on Corrosion, B-2 on Non-Ferrous Metals 
and Alloys, D-1 on Paint, D-11 on Rubber, 
azd E-3 on Chemical Analy sis of Metals. 


A. T. Liaison Engineer, West-_ 
inghouse Electric Corp., Feeder 
Pittsburgh, Pa. (Septembe r 
Member since 1989. 
Srantey M. Hanns, Ms: terials 
_ Testing Engineer, City of Oakland, Engi- 
Walker had contributed extensively ‘to the “neering Laboratory, Street Depi., Oak-— 
work of various engineering and te echnical land, Calif. (November 7, 1947). Re »pre- 
societies, one of which, the American Soci- h 
ety of Heating and \ "entilating Engineers, = 
gave him the F. Paul Anderson Award for a 
outstanding se ientific achievement in this | 
field. In A.S.T.M. he did a great deal to” 
get technical ‘Committee C-16 on Thermal 
Insulating Materials under way, and was 
its first chairman, serving two terms. He 


articipated di ‘in othe activities. 


Conrapt, Technical Director of Rosser 
Research and De velopment, Standard 

Steel Spring Co., Cor: Lopolis, 

December 4, 1947, at his home in Sewick- _ 

ley, Pa., after a long illness. A graduate 

of the U niversity of Michigan, he was for — 
a number Of years Technical Research | 
Manager of the_ International Business 
Machines Corp., E ndicott, N. Y. - He was 
active in various societies, and in A.S.T.M. 
served on several committees including 
D-11 on Rubber and Rubber-like Mate- _ 
rials, of which committee he was Chairman neer, La Canada, Calif. (September, 1947). 
from 1928 to 1930. He had been a sme many years Vice-President and Direc-_ 
ber of A.S.T.M. since 1928. mg of Researe h of Flintkote Co. and active: 


= City _E “ity of ‘Toronto, 


Zuy MBRUN, President, 
Machine Co., Yor k, Pa. Representative 


Struthers We ‘ls Corp., T 
Div., 
Member since 1946. 


Power, Chief Chemist, 
_ Bradley Co., 


ers Petroleum Co., "Inc., 


W. Fisuer, Assistant E ngineer 
ae Tests— Chemical, The Pennsylvania Rail- 
many technical committees, including A 5 


In, the death of Mr. Suter 
los 


sentative of City of | O: akland membership — 
G. G. PowE ELL, Commissioner of Works | 


of Morehouse Co. me smbership. an 
2. GRANGEI R, Mets allurgist, 


itusville Forge 
Titusville, Pa. (De cember 7, 1947). 


Alle n- 
Milwaukee, Wis. Member 


C. L. HENDERSON, President, The V ick-— 
WwW ichita, ‘Kans. 
(August 26, 1947) ny Member since 1925. a 

Lester Krrscupraum, Chemical Engi - 


many 
1909, and of the 
ing committees: D-1 on Paint, D-4 on 
and Paving Materials, and D-8 
Bituminous Water proofing and Roofing 


Materials. 


ALFRED  Surer, well-known textile 
engineer and manufacturer, Ne w York 
Cc ity, died October 23, 1947, at New 
Rochelle Hospital following a +: illness, 
He had been a member of A.S.T.M. 
since 1916 and an active member of 
Committee D-13 on Textile Materials 
since 1924. 


the Society 
oses an extre mely loyal member who- 
had a very high regs rard for the activities 
of the Society in all its branches. While 
his principal interest was in the textile 
fe ld, nevertheless he had keen know wledge 
testing problems in other work. One 
the foremost designers of testing equip- 
ment, he had a very profound knowl-— 
edge of this field. A most friendly and 
understanding individual, he always — 
willing to help others. His activities ond 
interest in the field of testing and equip- © 
ment are evidenced by the numerous con- | 
 structiv e contributions he made in his 


native’ a Zurie h, Switzerland, he 
came to the United States in 1904 to es- 
tablish a te xtile machinery ‘importing 
business in New York. He had gained a 
long practical experience in this field in 
association with his father in Lyons, 
France. During the first W orld War he 
be gan manufac turing testing mac hinery in 
this country, a business in which he was a © 


leader until his de whew 


Notes on Supplies 


up-to-date information about the latest | 
improved equipment for carburizing steel. 
Installation photographs of Homocarb— 
furnaces are included, and the improved | 


Nore FROM THE Rint addition | 
toa listing of catalogs and literature 
ceived at A.S.T.M. Headquarters, this 
will in the future inc lude notes 
and modified instruments. This 
formation will be based largely on litera- 
ture disseminated by apparatus manufac- 
turers and laboratory supply houses. T he 


- 


accessories, and its re lated | 
— cabinet i is also described and illustrated. 


Catalog No. LP28, “Laboratory 
Giassware” covers Pyrex Vycor, and 


purpose of this information in general is to Corning Brands. This 176-page catalog is” 


post our members and BuLLETIN readers” 
on developments in the industry and to 
gable them to literature direct: 
from the source. 


ded into seven parts, as follows: Part 
= ie rex Brand Laboratory Ware; Part 
II—Vycor Brand Laboratory Ware; Part 
-I11—Pyrex Brand Fritted Ware; Part IV 
_—Pyrex Brand Red” Low Ac- 
Corning Brand Alkali 
Resistant (Boron- Free) Ware; Part VI— 
Philadelphia 44, Pa. ~The latest Pyrex Brand Pharmaceutical Ware; 
and Northrup folder, “Modern Part V rex and Vy cor Brand Tubing 
"Precision, describes numerous instru-- and Rod. Detailed descriptions of all 
‘ments used in materials testing and re- kinds of glass bulbs, tubes, cups, flasks, etc. 
Search, including creep testing controls, ea Illustrated. Complete subject i index given 
pyrometer uses, pH equipment, and 
other items, such as dielectric measure- 


Burret Tecunica Suppry Co. 1942 
Fifth Ave., Pittsburgh 19, Pa. Bulleti in 
No. 206, ‘Burrell CO, Indicator,” de- 

scribes and illustrates this indicator w hich 

is used by the operating, installation, and 
combustion engineer. Four pages. 


a 16-page booklet, Catalog ND4 
entitled *“Micromax Model R Indicat- 

for the use 
of instrument men in scientific laboratories. 
and industrial plants. This catalog is not — 
- limited to those instruments used to meas- 
but it presents” 


“Burrell ‘Wrist-Action’ Shaker,” 


volumetric flask. Four pages, illustrated. 
Whether they are supplied to measure 
temperature, through the use of thermo- — 
couples, Ray otubes, or Thermohms. | 


lustrated. 


Method for Carburizing and Gas Cyanid- 
ing pages, describes for first time 


1948 


covering the following: . 


ee 


how numerous Homoecarb furnaces are now 
being used for gas eyaniding, and provides» 


Homocarb control panel complete with 
Micromax Electric Control, time clock, — 
contactor 


Corntnc Grass Works, Corning, 


‘in the back of the catalog. 


i Also, Bulletin No. 207 describing ‘i? 


Bauscu & Loms Optica Co., Rochester 
2, N. Y. A new booklet on the subject 
_ “Binoculars and How to Choose Them,” is 
divided into several sections or chapters 
Inside Informa- 
tion on Binoculars; W hy You Will Choose 


a Bausch & Lomb Binocular; Baleote 


A STM B UL LLET IN 


Anti-Refle tion: He ard Surfacing; 
Model ‘hoose: Binocular Models; 
Binocular Accessories; Spotting Scopes; — 

«iB: ack of Bausch & Lomb Binoculars; - a 

s Ban Sun Glasses. 32 pages, illust rated #1 

Lrp., 165 W. Wacker Drive, | 

Chicago 1, Il. A four- -page folder deserib- 

and illustrating AB Diamet Hyprez—a 

diamond polishing compound for mmetallo~ 

graphic specimens. The recent introduc- 
4 ion of diamond dust for this type of work — 

* has met with great success and aaa 

interest practically all metallurgists. 
Henry A. GarpNer L ABORATORY, Inc., 
4723 E 1m St., Bethesda 1 4, Md. T 
leaflets, one describing ‘ ‘Boston- Bradley 
~ Adjustable Blade for Laying Down Films 
of Any Desired Thickness” and the other, 

“Interchemical Direct Reading Wet 

Thickness Gage,” have recently been 

made available by this Laboratory. De- | 
tails of each apparatus are given and each 
leaflet isillustrated. 

= Generat Exectric Co ., Schenectady 

44- ~page “catalog entitled 

“Specialized esting and Measuring 

Equipment Catalog,” giving 

on more than 90 modern equipments for 

specialized testing and measuring. 

products in the catalog are grouped u 

functional or ‘“‘use’’ headings, suc ch 

“Time, Speed, Torque’ which 

rangement. simplifies locating specific 

roducts of interest. Equipment covered 


= 


with a ag includes Magnetic; F orce, Strain, and 
finger-grip clamp for shaking any size 


Thickness Gages; Color, Light and 
tro Equipment; Chemical Analysis, Resist- 
ance and Insulation Testing, Materials | 
Testing, Vibration, Sound and Balancing — 7 


Equipment, etc. Illustrated. 


JARRELL-ASH stalog No. 
No. -3 
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h in spectroscopy and for spectro-— 


chemical in metallurgy, mineral-— of the catalog can be kept tory” or “wherever temperature control j is 
ogy, agronomy, chemistry, medicine, and —s up to date by merely replacing the old important. It incorporates features of 
fields. 20 pages, 84 in., illus- list with the current one. Wide distribu- the popular larger model used in many 
trated. tion of the catalog is being made through- laboratories. It is unbreakable and 
x 


° X-ray Division, 4 out ‘the research, control, and analytic © : therefore valuable where a product might 


Rochester 4, N. Y. A new 16-page illus- 

trated catalog entitled ‘“Kodak Materials 

Accessories for Industrial Radiog-— 
raphy” includes listings of films, exposure — 
holders, intensifying screens, chemical 
preparations for proce SSiNg, darkroom 
>. cessories, and viewers. A chart indicates: 


_ laboratories of science and industry. The be ruined by the breaking of a mercurig) 
familiar comprehensive lines of Kimble _ ‘thermometer bulb. All metal construe. 
Blue Line Exax Retested and Precision tion of corrosion-resistant stainless steel 
-Normax graduated ware and Kimble — assures dependable service. Accuracy jg 
Brand ungraduated ware are fully covered. guarante ed to } of 1 per cent of the entin 
For the first time the catalog includes a scale _range. ‘This thermometer has a 
- complete listing hydrometers = +i in diameter 5 in. The 
_ and thermometers for laboratory use. | —_dial is only one inch in diameter and is pro. 
_Krouse Testing Macutne Co., Colum- tected by an unbreakable plastic pd 
Ohio. A new house organ is being ‘The black figures on the clearly calibrated 
issued by this company entit led “Krouse sealeareeasytoread, 
Haypon Manvuracrurtnc Co., Inc., Test Talk.” The object of the publication ‘Taste  Unrra-Sonorator— 
Torrington, Conn. A new 16-page catalog is the presentation of developments inthe — Fisher Scientific Co., 717 Forbes §t, 
entitled “Haydon Timing Motors and De- field of fatigue testing. The first issue itts sburgh Pe. "Phe instrument, for 
zo is complete in every detail with — describes the new repeated stress testing generating supersonic energy, is a single. 
shaft draw- machine built for Purdue University, and frequency generator which operates on any 
Glen Krouse, the President and founder, —a-¢. line and produces vibrations of 400 
has an interesting article tracing the early kilocycle frequency. This Ultra-Sonorator 
‘Wohler tests down to fatigue testing data. it possible many more 
1e catalog plants, educational institutions, and rm 
divide d se eparate sections or data foundations to explore the applica 
sheets for each of nine different motor tions of supersonics to chemical, physical, 
series manufactured, and for the New Move. Batpwin- Ey 300,000 biological problems. The instrument 
types of timing devices, such as re ol “ LB. CEMENT AND CONCRET g TESTING consists of two unite, one the generatin 
eyele and reset timers, time delay Macuine—The Baldwin Locomotive _ circuits and the other an oil bath in which 
inter rval timers, “elapsed time indicators, _ Works, Philadelphia 42, Pa. Features a _ the sample is placed. There are only two 
ete. 10-in. ram stroke and offers as optional controls and the amount of power gener 
Grerner Co., 161 Sixth Ave. equipment, a spherically seated rectangu- _ated is believed suitable for most. research 
New York 13, N. Y. “Bulletin ICM 96, lar compression head, and bearing plate — work. Once the instrument is set up, 
iv a de, 1 ng, anc ing the sample ontaine rie 
on high. Seribed concentric circles on the meyer flask or other flat-bottomed vessel) 
>. Cartesian “Manostat—Model No. 5, be plate make it equally suitable for standard — in the “ ‘fountain” produced by the instru- 


Industrial, a pressure-controlling device cylindrical specimens. -ment. 


based on the Cartesian Diver Principle. Conversion Cuart ror X-ray Open Benca Unit—also Fisher Scien- 


with graphs and charts, FRACTION—X-ray Division, Eastman Ko- -tifie Co. Unit now makes it possible 


designs and and photographs. : Eight pages. te 


dak Co., Rochester 4, N. Y. Chart per- _— for laboratories to assemble a series of 
mits rapid calculation of exposures with workbench units which will fit any wall 
Also, a one-page leaflet describing the films of varying characteristics of speed, = space exactly. It not only is adjustable in 
P -Gilmont— Ultra-Microburet which gives contrast, and graininess. Where a basic — width to make this perfect fit possible, but 
rapid, ae titration. lesen oil 4 exposure for diffraction has been deter- _ also is adjustable in height and serves asa 
mined using a given film, the chart pro- —_— convenient support for analytical balances, 
VoLAND AND Ixc., New Rochelle, = conversion factors by which expo- microscopes, and other instruments which 
NO » re  six-page— folder — describing — sure for any of five types of film may be _—are employed by the operator when he is 
“Analytical Balances. Illustrates, de- computed easily. Chart also supplies fac- imasittingposition, == 
¢ _patibes, gives prices, and features of Vo- tors which indicate the increase in relative Cu TscUuM—available for the first time 
land Balances, | ei film speed obtained by eight minutes’ de- — _ from Fisher Scientific Co. and Eimer and 
velopment in comparison with normal de- Amend, 635 Greenwich St., New York 14, 
Arruur H. THomas Co., West Wash vel Y., a “ ted 
ington Square, P hiladelphia cm opment of five minutes. This permi N. a “soapless” soap in concentra 
— twelve- -page folder entitled “Stormer Vis- decreasing exposure time by as much as 15 form particularly recommended for wash- 
Yacludine Outfit iA per depending upon ing laboratory glassware. A major ad- 
and replacement parts, Scherr Co., Inc., 200 St., -ealeium and magnesium. Also it has a pi 
ya York 12 N. This device serves as a value of 6.3 making it entirely harmless to 
of ‘the aint paper weight combined with a set of gear hands. It is furnished in eight-ounce 
— gages, made of highly polished stainless bottles and only 3 ml. of the concentrated 
ptest. steel. The set is composed of twelve "solution i is s required of wash 
Screntiric Giass Apparatus Co., Inc., leaves which include 24 different gear = w ater. 
‘Bloomfield. N. J. Bulletin G-101, “Gyeo = shapes of the pitches: 
_—Heating Jackets for the Laboratory,’ ” 16- P.—3-4-5-6-7-8-9-10-11-12-14-16-18-20- 
folder giving six major features of  22-24-26-28-30-32-36-40-48-64. The gear 
profusely.” and other details. Illustrated gages be used for a check of 
gears. 1e gages are made in 14}° pres- 
angle, but if desired may be to 
R. Y. -FERNER Co., 110 Pleasant d 30° i lar pitch. 
St., Boston 48, Mass. Catalog 100C Oder _in and circular pitch. Other 
shapes or templets, concave or convex 
covers Small Precision Instrument Screws, be f 
and Small Tools for the manufac- urnished to special order. 


HIEF ABRASION TESTING 
Tllustrated. ‘ CHINE 1€ rman razier, ' as ring on 


Knee Division or OwE abrasion over a plane area of a specimen 
Giass Co., Box 1035, Toledo 1 from every azimuthal direction. It 
: Ohio. Anew Catalog of Laboratory Glass- based upon the mathematical solution re- 
ware, illustrated, with 176. pages, and ~~ cently worked out by Dr. Herbert F. 
~ including an alphabetical index. New _ Schiefer, Physicist at the National Bureau 
prices are announced in a separate 44- -page of Standards, to obtain uniformity of wear, 
section contained in a pocket on the inside exluding any preferential direction a 
back cover of the catalog. This section Type Pocket THERMOMETER— 
is arranged by catalog numbers and also Scientific Glass. Apparatus — Co., Ine., 
asa numerical i index. Revised price Bloomfield N. J. This instrument - ¢ 
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with this i issue, the technical papers, which since March, 47 have | been egated at 


to simplify reference to o technical, il papers and Provide c continuous s pagination fort those who remov 


of a study being m made by the Society’s » Comalinen: on Papers and Publications to determine the best saa’ 


= mposium on F 
— s Nore. This Sy on Flammability was on October 16, 1947 at an afte .rnoon ses- 
sion of the three-day st series of meetings held by Committee D-13 on Textile Materials in Philadelphia “oo 
Mmposium was held i in cooperation w ith the A.S .T. -M. Philadelphia District Council. Program C ‘hair- 


man for the Sy mposium was R. T. Kropf, Director of Research, Belding Hemingway ay Corticelli Co. Sait. 


‘Included i ins the Sy mposium ar are the following pa apers: 

amm nability for Garme nt rederic t 


| 

fabrics 

y be « defined as those which catch 


will depend upon how tightly or wag not only badly burned and 


“fire readily and burn rapidly. T he 
flammability i is dependent not how loosely the fibers are held “quite disfigured, but the accident 
«| on the kind of fibers used but toa gether in the fabric. the fibers permanently hinders the full, use of 
d 


large extent upon the 
struction of the fabric. 
The nz tural fibers, w ool, and s silk, 
do ne not. burn readily. is also 
true of such fibers as nylon, a 
yon,’ acetate rayon, and the 
icin, or - Azlon, fibers made from _weav eave is open and sleazy, or if the 
casein, soyb beans, corn, peanuts, “surface is brushed out, or has a 4 
ete. ith a rise ‘in temperature deep pile, or if the fabric is a ey following morning. 
they tend to melt and mat to- light fabric, then ignition is easy _ A third example of flammable = 
gether thus preventing the ready and the burning r rapid and too fabrics i is the case woman 
access of air, dangerous for certain ty Ww ashington, D. w ho was 
The cellulosic ¢ fibers, like ike cotton, fabrics to be used for garment when her chenille 
linen, r ramie, and the ‘regenerated ‘poses. In illustration, the following lounging» caught fire. She 
ellulose types of rayon do not melt, three accidents may be cited. A ‘sued the department store 
the air has more ready ACCESS young _ stenographer “was severely hich the garment had been 
during their burning. It is from burned when in striking a match to chased for $50,000 damages and 
this group of cellulose fibers light the kitchen gas range the he the U. S. Court o of Appeals ruled 
of the flammable fabrics are | flew off and ignited the angora that “since outer garments, in- 
Whether such fabrics may type sweater with long fuzzy nap tended for domestic wear, are 
_ dangerously flam- that she was wearing. The burning g unlikely to come into momentary 
was so rapid and intense that she contact with lighted matches, to- 
bacco, or stoves, it seems to us” 


PAPER 1s COUld not beat out the flames nor 
clear that a robe which, when this 


NOTE.—DISCUSSION OF THIS PAPER IS 
contact oceurs, instantly bursts : 


> tightly twisted together a and wo- _her hands. 5 


ven into a tight fabric, like . canvas, . 16 The second example i is that of an Pe 
then ignition is not easy and initial 18-year-old University | Texas 


4 on i 


burning slow. “co-ed, whose thin, filmy dress caught 
on the other hand, the yarn when it brushed if against a 
has | an open, , loose twist, and the lighted -eandle during a sorority — 


‘initis ation and ‘so rapidly 


INVITED, either for publication or for an could the sweater be removed with 

attention of the author. Address ail communica- 

tions to A.S.T.M. 1916 Race the help of her sister brother-— 
in-law WwW (both of whom w ere. also. 


Co., .. Marcus Hook, Pa. 
4 
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jury, is unreasonably | dangerous. and 


unfit for use. ” This opinion 


upheld by S. Supreme 


he U. S. Su 


T hese { three examples have e been 


Li chosen (and many, Many more could, 


be cited) because they 


_Tepresent three types. of flammable 


form, 
Gov ernor. Warren in June, 1945, 


“this billy was as by son some 


position. showed 
that in the vertical position almost _ 


and included fabrics and garments alll s samples burned so apidly 


either natural or ‘ syn-— 


thetic” ' fibers proven to be flam- 


by tests to be made by the 
‘State Fire Marshal. 


What was urgently needed was 


fabrics. The first was a a long- reliable testing method by means 


brushed or pile} rayon fabric; 

the second was a delicate fine mesh, | 
net or sheer fabric made of rayon 


of which the rate of burning ¢ of any 

b 

fe tbric could accurately be measured 
and determined. Having de 


or cotton; — ‘and the third was a mined the relative rates of ‘burning, 


_ tufted cotton fabric. . In each case 
the air had ready access to the fibers — 


or fine-sized yarn, so that the sfabrics 


rapidly once they had be- 
ignited. The third example 
chosen because it brings 


Another type of flammable fabric 

is one in which a cotton or rayon 
fabric, w hie +h ordinarily would 
considered flammable, is made 


would then be possible to decide 
which fabrics burn so rapidly that 
they constitute a definite fire hazard, 
especially when used in garments, 
and should there fore be outlawed. 
Realizing not only the need of a 


t the responsibility of merchants, _ testing method, but also that one 
nder warranty, in selling dangerous pall should be obtained as soon as : pos- 


sible since both state and national © 
legislation were pressing, Dr. L. A. 
Olney, chairman of the Research 
Committee of the American Associa-_ 


tion Textile and Cola 


by treating or coating it with ists, 


fils ummable material such as PyTOXx- 


“which not ‘only ignite 


quite readily but melt rather easily 
they fall u upon the skin. | 
Burning accidents: to be 


__very much on the i increase, especi- ; 


ally those concerned with garments. 
It was the indignation of a Cali- 
ornia ‘mother Ww led to the 
Passage of the California law. 
dressing robe for her small 
= daughter when she got home 
. found | a a tag on it advising. that the 
garment be kept away from 


was indignant that such gar- 

ments should be sold which en- 

danger the lives of women and 


California law as first drawn 


ip made it “unlawful to -marrufac- 


ture, sell I, or offer for sale any 
article of w earing apparel, cloth, 
drapery, etc.,. fle 
mable— than “cotton, cloth in its 


comparing _ the 


Unfortunately, 


natural state was too vague and 


the burning blobs of liquid in-— 
deep and painful bi Ww 


-more highly 


into the C ‘alifornia Legisl: ature 


The committee’s work resulted 


in developing the tester and method | 


of test which is described in detail” 
in the 1946 Yearbook of American 
Association of Textile Chemists and 
Colorists and also in the Recom- 
“mended Commercial Standard 
for Flammability of Textiles. 
Appended to this paper are the Oper- 
ating Instructions and Test Pro- 
cedure for A.A.T.C.C. Flammability _ 


developing this A.A.T.C. 


fabric fils ammability tester, one of 
the first considerations was to. 
determine whether a flame or the 
radiant. heat glowi ing w ire 


should be used the source of 


* 


ignition. A flame was s decided upon» 
as this seemed to be the most | co ym- 
cause of fabric ignition. 


“many reports of accidents, a — 


ing cigarette is blamed for setting 


fabrie afire, but the committee Ww as 


never able ‘to get ignition even’ 


it was difficult, if not impossible, 
determine a difference in the rate 
“burning. Horizontal tests, on the 
other hand, were rather slow bur ming 
and did not give proper results with 
tufted fabrics that seemed to bum | 
at about the normal rate of t the back- 


cloth, : and yet tufted ar and 


types of fabric were known 
dangerously flammable. 
angle, that is he alfway 


_ chosen as it gave a good rate of | 


be | 


between the horizontal and vertical | 


method testing, was therefore 


- burning, yet made it quite possible 
measure the different rates 
burning. 


kind of flame to use as “many 
 aceidents” “se emed have been 
_ caused from the flame of a ‘match, 
a flame about in. ‘in length 
was chosen. To get a uniform 
flame intensity, pure butane, which 


can now be readily ‘obtained i in 


It was also to 

7 mine the length of time the flame 
should be left in contact with the 

sample. piece of 80. ‘Square 

cotton sheeting which, course, 
will burn but w hich cannot be con- 
‘sidered flammable, was chosen as 
ng the time 

of contact. the | butane. 
“flame i is: s allowed to impinge ona a 


sheeting Sor one it will 


— 


brows 
and 


to d 
The next. question was the s size injur 


doth 


Le 


ing i 


scorched at the point of flame con- | 


tact but not be set on fire, 
‘samples under test would thus. 
exposed t to t the same heat: ‘intensity 


for the same length of time _ a 


A troublesome question was hov 


- best to condition s samples so as to | | 


get check results. The committee 


‘felt that since practically all bad 
fabri 


accidents had happened while the 
were dry, testing should be 

under the ‘most dangerous 

condition, “namely, dry, , which is 
condition incorporated in the 


order to check ‘the. testing | 


ft abries when exposed tothe ~ method itself, seven machines were 
flammability to cotton cloth in ‘its glowi ing g end of a cigarette. 


Another question that arose Was 


uncertain to make such an act en- whether sample should be 


-forceable. Howey ev er, in an amended tested in av 


vertical, a or 
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built and were distributed among 
seve laboratories. With the 

tails of the machine worked out, 

several types: fabrics 
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“struc 
the r 
types 

deter 


Tt 


f 


_ 

— 
— 
tory 
— 
ing f 
fabri 
| 
| 
devic 
— WI 
the 
a 
| 
it 
| 
play’ 
= 
Cong 
mestigate the ‘matter with H. E. Calif 
i Hager aschairman. This was done _ to 0 
&g 
legis] 
able: 
“bede 
- time. 
the f 
— 


| 


J > of rayon, which has been for approv al. which ‘hes = aroused the 7 


"surprise e and disappointment of the 


| National Retail Goods As- Then there i the report from the it In iew of ‘this, the California 


were ‘obtained and samples ¢ of these should be conidia 


‘were distributed to the different to be worn for outer “wearing ap- “bill, to wearing 


laboratories for test. Much to the pared?’ To answer this question was as introduced in the House 
not easy. However the committee Representative Wat Arnold of 
-eommittee, the different labora- obtained samples ‘of fabrics: from souri the same bill went. 
tory results did not check. a garments which had actually been M to the Sen: ate and was | intro-| 
began the long task studying w orn at the time of accidents. duced by Sen: ator Capehart of 
sample preps condition such actual fabrics were not avail- 4 Indiana. This bill, which had been 


able, samples of new, material of worked over with some seven re- 


fabric su surface was found to be one w hich the accident fabric had | ‘been visions, is "sponsored by the 


of the critical factors which led to. made were obts ained. Checking as tional Reta iil Goods Associa- 
“the development of e combing many such samples on the A.A.T.- tion. A hearing before the Inter-_ 
device. cs. . tester as possible, the sti ate and Foreign Committee, to 
While all this work was going on, mittee found that fabrics tested which the bills were” referred 
the matter of of flammable fabrics under the sts andard conditions the House, was “held last March 
was suddenly and tragic: cally test, which were 1 readily 
brow ght to the attention of Congress _ 

and the nation ir in early April, 1945, fla ame and burned 5 

when three small boys were burned in 2 sec. or less, had definitely e: ‘mable. fabrics, pa “an from ‘the 
to death and some others ‘serious and some fatal accidents. general interest rhie 

“injured right in W ashington Fabries which had a rate of 5 in. | and the proposed Feder 

their cow suits caught fire w hile = 4 sec. _were in their opinion, too bills _ have aroused, are causing 
laying y around an unattended brush near to the borderline of dangerous" ‘manufacturers, conv rerters, re- 


fre. This focused attention fabries to be considered safe. tailers to - whether ‘their 


flammable fabrics prompted fabrics rated at 5 in. merchandise is legal in California. 
demands for restrictive legislation 


in 6 or more sec. considered | a enforcement of the California 
Congressman LeRoy Johnson a. for Ww vearing appai wel, law placed the _ capable 
‘California had already read a bill Cases are on record where nitro- _ hands: of the Sta ate Fire Marshal, 
to outlaw flamm: ible fabrics s that cellulose- -coated fabrics been Joe Yockers, whose very fair 
essentially. same as the the cause of fatal aceldents. For interpretation of the law has greatly 
- original | California bill in which all example, in one case_ the | ‘coated eased the fears of the textile trade. * 


fabrics were “compared to cotton material was made into” an ‘apron However er, this state law poses” the 


i in its natural state.” and ow hen w rapped around the question as to what the result will 


re Lest unwise e legislation be fe forced — he und to ‘ ‘protect” it while removing — be if each of the 48 states ‘passes its 
through Congress, an informal meet-_ baked bread ‘from a hot ov en it” own flammable fabrics law, with 
ing in Representative LeRoy John- burst into flame resulting in panic and enforce- 


son’s office was arranged for by and a death of the victim. 


sociation where ‘Cameron Baker California State ‘Fire’ Marshal in legisk ature has memorialized Pr esi- 
demonstrated the ALA.T.C.C. ma- December, 1946 , which told « of 

Members of the committee fatal. accident when a little five- ak ederal for per 
clear that before any year- old girl in Whittier, Calif, ment. remains to seen 
“legislation ould be effective a backed into” an electric whether there is. to be a Federal 
test method Ww ‘ould first have to 

devised and this would take some 

time. T estimony also brought out by the various 
fact that he flammability of a of Sand srds, Division of groups, or whether some form of | 
fabric was not necessarily due to the Trade Standards and a tentative ed labeling progrant for flam-_ 
“kind of fibers, whether | Commercial ] Stand: ard 50 en- mable fabrics will be put in in effect. ect. 


cotton, linen, _ramie, “regenerated titled F ammability y of Textiles, But in case, the interest 


was made, but upon the con- 


struction of the fabric, as already 


| mentioned l. By means of the t tester. 


the relative burning rate ¢ of var Johnson of Cali ry" of will ‘be 
Types and kinds of fabric -coul 1 be fornia and one by Representative by Federal legislation or by 
determined. Canfield of New ‘Jersey, are quite tary agreement in the industries 


= 


e final ‘question was which ‘similar take involved. 
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RATING. InsrRuctions AND T ES st FOR 
FLAMMABILITY TE STER' 


- 


textile materials for flammability charac- 
teristics by ‘Measurement of rate of burn-— 


Test Apparatus (Description of Flam- 


Draftproof ‘Chamber with Adjustable. 
This me ‘tal chamber prevents air 
irculation around the specimen 
rack and flame, but permits free 


‘The top is adjustable and remov- 
angle of 45 deg. and consists of a 4 by 7 ave" 
 7-in. framew ork k strung with heat trans- 
-mitting wire laced horizontally. 


{ paratus 
which 
Means ¢ 


of the test specimen for he 
The forepart of this finger rests on 
I on . The attached by means of burner. Attached to the case wall pushed 
the wire lacings when the to the stop cord, in the flow meter is ris & movable fac 
‘ca Tack ‘is brought all the way for  actuates the stop motion. =: ‘metal plate with two parallel hori- | then re 
the fro: 


2, By means of this finger, the thick- inti! This knob moves the catch mech- K _ pressure is off, the plate is so 


sone ness of the sample is compensated anism used to hold the sliding door regulated that ther liquid level in 


4 an 2. in the throw of the gas nozzle. — et sha shown in actual position) in = sides of the U-shaped tube 
E. Knobs (Not Shown). an open condition for insertion of meets the low er line. the the 
“There test test is made the pressure is 90 
hold the rack in test position. SlideDoor, adjusted that the highest liquid 
2. The knobs be reached under glass door (shown in end view) in in the U-shaped tube meets 
the gtage of the cabinet and permit its normal position slides in the upper line. i 
forward and backward movement the ‘grooves: vat the front of the Butane Container. = 
of the rack when loosened. cabinet. This fuel supply, which is 
Gas Nozzle. | L. Fuel Control ‘Valve. ished as part of the test equip: 4 
1. The gas jet consists of Consists" control ment, is a No. 4 of op. 
hypodermic needle protected by a device for regulating the fuel supply butane. 
copper per shield formed around it. at, the tank. LN. Stop Watch and Timing Mechanism. 
valve ends in a in. female This watch, by means of special 


1. This cord stretched from the spool connection for attachment to the is actuated to a start 


.. down o over the top of the rack standard butane two connection with the gas jet F. 
and through the loops in the shield pounds | capacity. 2. A driving mechanism on Tear | of 
a and acioss to the stop mechanism 4 flow meter (not shown) is used cabinet (not shown) moves ‘the 
_measures the vertical height of the to bring the supply to 1 test jet t to its most forw ard position and 3 
fame. by means of the control automatically starts the timing at 
#, Pulley or Eye. valve. the moment of flame impact. 
1. Support and ‘guide for | stop ‘cord. The flow meter consists of a 8. The ‘falling weight 1 I when 
| glass tube cut into the g as to move by severat ce of cor 


nted from Proceedings A Associ- 
cprinted from Proeein dine i in @ manner to register the the 
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| hethe 
j he fab 
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— by the 
| 
fi “neutral 
Jat 
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“extract 
Janua 
— 


4, This” lever is operated from left 
right in one stroke and is 
to gas jet. 


No. 50’s “mereerised 
sewing thread, ‘is the 
side of the chamber and can - 
_ withdrawn by rele vasing the thumb 
eal screw holding s same in po osition. 


‘ 

At a point behind G on the 
| there is” installed another 


| (not shown in cut) to draw 


DS 
re. T his w ashing procedure should 


cord “away from directly over “ 
he flame. "remove most = the water-soluble “brought. forward to the point where 


fit the sample and is then locked. 
‘The ‘shield over t the test specimen 
should be in place when this adjust- 
The cord i is strung through the loops 
in the shield, ‘across the t ‘top of the 
sample, through the loop on the ae 


it di raft ventilator strip (not ‘sl o 


opening, sealing the space between The ‘direction of the nap face is first 
the sliding door when in lowered ‘jes on receipt of fabrics for test. 
position and the on Terms 
the grid rack is attached. 

| 


Il. Description of Combing Device: 


ap! 
fs shown in the photograph, this ap- 
consists of a base board over 
which a smaller carriage is drawn by 


_funs on parallel tracks attached to the at Mark out on the fabric back, the ine p, 


3 close to just | below the 


at the start of test. 
Bringing the starting lever over 
the extreme right ‘releasing it 
will start the timing mechanism that is 


edges of the upper surface of the base of the samples | (23 ey by 6 in.) to'be wend. 


board. The comb is s hinged ith p pin Mark the individual sample before cutting 
with a staple as shown by the following _ 


5 hinges : at the 1 rear r edge of the base board 

and rests on the carriage with a pressure eae oe 

After the sample has been put in place 


on the carriage and fastened by means of lo “fabric. 
the clip, the comb i is raised, the carriage Timing is automatically 


pushed to the rear, the lowered to thes 
the face of the sample. The carriage is , The » required number of of samples —_— 
then Teleased and is drawn forward by n cut. sample is s placed on the | Low cord at the cod 
faane of the 228-g. weight attached to combing | device } carriage and drawn un- "when the flames reach the cord line 
the front end of the carriage by a cord. der the comb 0 once against the lay of which is “horizontal to the top of the — ous 


‘This cord runs over a grooved pulley as the napped face surface. The samples sample. 
guide and allows for free running of the are then placed in an at 105 C. 


carriage. 15 min., .removed and desiccated over 


of Fabrics: Individual samples are then removed Sugges nterpretation 
piece of the material in question (2 from the desiccator, placed o on the comb- Resulls: 
in. by 6 in.) is s combed, dr ied, desiccated, ing carriage, and drawn under the comb ; a _ The results of tests on the five — 
and tested on the apparatus to determine - once in the direction of ‘the lay | of ae. are aver aged. If the average figure is “pee 
whether fabric is fle ammable. If _napped face surface. T he samples are or higher, the fabric may be 
‘the fabric. not burn, or burns very then placed on the grid on the flammability sidered not -dange rously flammable. 
slowly, a piece of fabric large enough for testing device tested according to lower, the fabric may be considered 
the required number of tests is washed a regular procedure follows flammable and unsafe when worn by 
by the following procedure. ‘sons. No individual sample shall show wa 
I Diveion for Use: flammability rate less than 5 sec. If 
ashing Procedure: control valve from the fuel supply failure occurs on any count, indicating 
is opened and adjusted to the test the e critical aature « of the material, a re- 
‘heutral chip soap, volume of bath 30 Jevel. Some time has to be is to be made five additional 
times the weight of material. OW. arm the i n order to drive the air from the fuel . — and if the material i is to be de- 
“bath to 95 to 100 F., immerse the material, This interval should be ap- -clared acceptable, the average of the 
work: gently by hand for 5 min. proximately 5 min A flame is then entire t ten samples is to be 6 sec. or higher 
= twice in clear water at 80 to 85 F., applied to the gas nozzle in its and no individual specimen of the second = ; 


_ Make up a bath containing 0.5 per cent. 


— 

lhe with the test speciinen in place 

— 

— H 

| > 5 

— 
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By Robert W 


ee bet I roximating that of a ‘flame, cellu-- the quar untity of: water for med is ma propert 

is degraded into three phases: a te ris inere ased. In summary pydride 

stan not solid char, a volatile liquid of tarry then, the effect of a flameproofing| 

v, nor is the > institution of «Si nature, and a gaseous fri uction. Sev- ome aterial upon the thermal l_ decom. liberate 

restricting the use of highly eral inde pendent investigations have ‘position of cellulose | to 0 confine as com 

flammable for certain end- — shown n that the occurrence of flam- of the flammable, liquid deg. 

use purposes. Both the technical ing combustion depends upon the radation p products to. the. solid char The 

~ and legislative aspects of flameproof- - relative amounts of these decompo- _ phase and, ; at the same time, dilute { “preted 

ing, however, he ave been greatly sition products and the rate remaining combustible vapors} ing 
activated in ‘hie country in the last which they are formed. Since large ar amounts of water. bein 
years. he other two papers ¢ of flaming is essentially the oxi- divergeni. “theories have hydrog 
pro program discuss the status ¢ of dation of a combustible vapor, the ‘advanced explain: these |, roposé 

legislative action regarding flam flamma- ention 1 of fle aming could theoreti-_ observed effects 1 in terms of cheni- 


bility, the degree flame- e-resist-— ally be, ace omplished by retaining eal and physical relationships be ‘the an 


= 
ance required for various applica-— 


all decomposition products in the — tween the fiber and the retardant, ica 

tions, and the princips ally solid and gaseous phases. The ide: A purely physical mechanism which hi 

| fected. Se should like to consider the ¢ ‘ase, ‘then, 1 would be a qui antitative has been suggested i is the coating of ity. 7 


means of achieving the desired r re- transformation of cellulose into car- a the fiber or thread with a glass-like 
sistance to fire by reviewing briefly bon and water. The absence of material: ‘that serves as a barrier attract’ 
the mechanisms by which flame-re-_ _ intermediate decomposition betwe een fabric and flame. There lulose 
sistant _ compounds are believed to - products of a combustible nature a evidence to ‘support such a a mech- ‘to incre 
function and the practical formula-_ would preclude the occurrence of a anism in many Cases, although the ‘ments | 
+ tions employed in their commercial flaming reaction. © In, actu: ality, the ~ nature of the coating appears more dar at 
applications. Thus far the major om addition of flameproofing a | to often to be foam-like rather than tarry v. 
ity of these more fundamental con-— cellulose does markedly increase the glass In agreement with the The 
siderations are confined to cotton amount of char formed on 1 thermal served | effects, combustible tarry hav 
ray on on fabrics, degradation . Furthermore, the ef- degra radation products are apparently of the 
fect is proportional to the effici iency rapped in the e coating a and further been r 
FLAMEPROOFING MECHANISMS the ity d sell 
the material added in actua ity degraded to the gaseous and soli -phenon 


chemical nature of the preventing flaming in practical burn- phases. “entirely 
ingr gredients of flame pr oofing ing tests. Contrary y toearly beliefs, Many compe yunds, particularly penden 
formulations and the mechanisms the truly gaseous products not the “ammonium ‘halides ‘and other ency. 
which they function have been at am major role in fl: ammonium salts, are: believed tol abl 

past partially revealed by the many reactions. The amount and rate of function by the ev volution of large | retardii 


‘wartime researc! hes" of ‘industrial gas formation, are increased upon antities of noncombustible vapors } few gle 


peratur 


groups and Government labor: ato- the addition of fle ame proofing s salts, ‘whieh serve > to dilute the combusti- | two th 
. 
~The over-all picture of the there appe: ars to be no cha ange bie “atmosphere surrounding eration 
‘ements of a flameproofing agent in the flamm: ability of the — fiber. This may well contribute | to found 


the “over-all effect. in many cases. 
it isa major factor is 
like ly, however, considering the: 
much greater. amounts of gases pro- © { dation 


“fiber y 
Mares. 


is that it shall be intimately e. = olved. pi Even more conclusive is 
with the fibers and be | capa able of the fact ‘that the effect of salts upon 
rforming. its function at the time gases formed is fairly constant 
material reaches flame tempera-_ irrespective of effici iency of. the 
tures. In many eases the actus al compound as ame-retardant. duced by the degrad: lation of cellu- “ment, 
active. ingredient cannot be affixed The volatile, liquid tarry products, lose ‘ating 
ety: to the fabric as such due to its fugi- on the other hand, are highly com- A np physical mechanism ad- be exp 

tive nature or the degrading action | bustible and serve as fuel for the anced is th: hat some compounds re- 

t exert. Therefore, it must be flame. The addition of ame-re- = flaming by the absorption of 

ased at the proper time and nm _ tardant s salts reduces the amount 0 of ul irge qué antities of of heat as a result 

the proper place as a result of a re- tar formed and the reduction is pro- of phy sical changes i in the retardant. 

action the time of i portional to the effic ‘iency of the The ev idence appears to be against 

When heated temperatures ap- flaming. ig. W actu: uly ev rol el, the erin which Bam theo- 

NOTE.—DISCUSSION OF ‘THIS PAPER IS_ 
" INVITED, either for publication or for the at- 4 
tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, ‘1916 Race ‘St. 


Philadelphia 3, Pa. 
1 Director of dl E jeott Laboratories, 
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first of these, in agreement with thie point where it is insufficient to sup-_ 
ideal case ase wherein cellulose is trans- "port a self-sustaining glowing reac- 
formed carbon and water, pro- tion. 
ga cataly tic dehy dration action In consider ring the nature 
at flame temperatures. This is -flameproofing compounds and their 


tre atme nts possess the adv antages: 
that they are easily applied, | are 
extremely "effec ‘tive at relativ ely low 
add-ons, and do not greatly affect 
the ‘desirable physical characteris- 
_ strongly supported by “experimental ni mode of ac tion, it is apparent that ties « of the fabric such as hand and | 

data, ‘by the known dehy rdrative in many cases more than one of the The flame-resistant proper- 
properties of of many of the acid an- suggested mechanisms fune- ties are pure ely temporary, however, 
+ hydrides, and by the relative tion concurrently. This is is particu- and an any “exposure e to water -com- 
' formance of those salts which can | Jarly, true because of the chemical pletely destroys the effect tiveness of 


Tibera te the acid residue on m heating comple; xity some of the commer- | ‘the tres tment. cordingly, these 


as compared with a ially available flameproofing 

preted in different terms, accord- LAMEPROOPFING COMPOSER: 

“ing to the second of these theor ies, os “4 Che classification of a compound _is their tende ney to undergo physi- 
as being a question | of comparative or mixture as a flameproofing agent ~ eal or chemical changes on exposure — 
hydrogen bonding energies. should be based upon the effective- high te mperatures or humidities 
‘proposal is also” supported by the ness of the materi: al in preventing or even on prolonged exposure to 
data. available and by the fact that: “the fl: uning of a fabric. The addi- normal environmental c¢ onditions. 
» anhy drides forme from inor- tion of any nonflammable substance In ms any instances, the residue re re- 
ganic acids and their ac id salts pos- _ will reduce a ofa om maining is either n no longer effectiv e ier 

sess high hydrogen bonding aetiv- In order to qu: ify as a a flame- retardant or is” acid 
ity. The formation at flame tem- true flame retardant, however, the basic in nature, thus having a _dele- — 
of a residue capable of effect should be obtain: able at rel: 


serious s dis 
adv antage | of the w ater-soluble s alts 


terious effect on the fabric. U in 
attracting and holding adjacent cel- _ tively low ‘add-ons by one of the 
Julose chains would certainly oa mec hanisms mentioned previously, accompany the use of water- soluble 
‘to increase the average size of frag- rather than by merely diluting the alts, considerable uncert: ainty may 
ments formed a: and increase the solid combustible material. exist regarding the flame resistance 
at the expense of the volatile Of the: many flameproofing com- remaining at any given time the 
tary) vapors. pounds now commercially available, life of the fabric. 

The mec echanisms discussed thus the majority consist of water-soluble A great m: any flameproofing com- 
far have considered only y ention salts or mixtures which fall into positions hav. been advanced for 
a the flaming of a fabric. _it has category of temporary or transient imparting or less permanent 
‘been recognize d ‘recently ‘that the treatme nts. T he grouping of these flame resistance to” fabrics. Rela-— 


Ss a materials may be based upon their “tively few of these, however, have 


careful iodie testing programs 


phenomenon of -after-glow is 

entirely different reaction chemic ral né and the mechanism proved themselves capi able of prac- 
pendent of the : after-flaming tend- by which | they a are believed to func- Cs tical commercial application. A 
ency. Whereas there are innumer- tion. TERE simple subdivision of the available 
able ‘compounds possessing -flame- aluminum sulfate, processes would be those in which | 
retarding properties, there are very mixtures of borax and boric acid or the active retardant: ingredients 
few glowproofing agents and only borax and ammonium _phos- are physically bound to to unmodified 
two theories of their method of o op- phates represent the class of retard- _ cellulose fibers and a second type a 
eration. Certain salts have been ants wl hich function by virtue of - which depends for its effectiveness — 


found to produce a ‘more or. less physical coating phenomenon. These chemie: al modification of the 
continuous film on the surface of are generally highly hydrated, low cellulose molecule. 
fiber when heated to flame temper-_— ‘melting salts or, mixtures. Phos- The earliest approach t to 
atures, . Since afterglow is the oxi- _phorie ¢ and sulfuric acids and their nent flameproofing was of the former 

ammonium salts, ammonium molyb- a type, employing a double bath tech- 


dation of the residual carbon fila- 
date, zinc chloride, and antimony nique. This consists of depositing 


carbon 
“ment, the exclusion of oxyge n re- 
sulting from such a coating would oxy’ chloride examples of the insoluble salt in and on the fibers 
be expected to reduce the ee group — covered by the catalytic by immersing the fabric in two aque-— 


dehydration or hydrogen bonding ous” solutions, the dissolved solids 
more efficient and better 


en theories. In agreemen t with the -Teacting either at the moment of 
"proposed mechanisms, the ‘salts in immersion in the second bath or 

during subsequent drying typi- 
cal example is the Perkins: process 
wherein hydrated ‘stannic oxide is 
ammonium halides, and other am- ‘precipitated | by successive immer 
monium salts fall in the class cap- sions in sodium stannate and ammo- 
of generating a 
atmosphere when n heated 
T M BU ULLETIN 


8 antiated mechanism is a catalytic 


effect on the course of the oxidation this category must be capable of 


carbon. The amount of of heat rele asing the acid _anhy dride > on 


“evolved in the oxidation of carbon heating. Finally the ¢: arbonates, 
to the dioxide i is approximately, 3 3.5 


times that. ev evolved in fort ming the 

monoxide. T he preferential forma- 

tion of CO rather than CO: appar-— 

en ly reduces the heat evolved to 

— 
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‘lente es the theta proportional to the | 
its original te nsile strength or it ity of the amide fi forméd. The 
interaction. + even produce a gain in strength. “principal advanti iges of this type of 
processes in general benefit by treated “fabrics possess “the proce are that efficient flame a and 
penetration and distributic and “greatest resistance to wet, and dry glow resistance ¢ can be e achi sieved with | 

have relativ ely little effect upon the — 


cleaning operations of any of the i in- ‘somewhat lower add-ons than in the | 

hand and appearance | of the fabric. 
In most cases, however, they require 


soluble flameproofing processes. T he of the pigment dispersion tech. 
moderately” high add-ons” and are 


compounds ; are generally very easily “niques and there is less effect on the | Goods 
ssively susce der- ment, re uire only normal dr rin Tic. Princi al criticisms at ¢ 
progre: ive ly susceptible to launder- it, requir y ng Pp he from 


_ applied on available finishing equip- phy sical characteristics of the fab. 


They: may be regarded as in- "temperatures and permit very fast "present time appear to be related to} ments 
termediate between water-soluble running speeds. Coloring an second: ary effects of the esterification held 
salts and the pigme nt dispersion may be included i in the formul: ation, reaction. he treatment, is accom. turers 

aa 
where desirable, proper panied by losses in fabric strength, towarc 
At present nt, the most common + pounding can result in- various de- 1 the strength decrease being propor- | from u 
= to pe rmane nt flameproofing | “e grees of stiffness similar to per ma-_ tional to ‘the pern manence achieved, stated 
the use of pigment dispersions. nent sizing effects. F inally, in the Also, by v irtue of the nature of quent 
In essence, ‘the insoluble. retardant proper selection 1 of fabries it is possi- the retard: ant complex, » the treated was | 
J is applied to the fabric in a finely _ ble to turn the loading into mater ial : “fabrics possess limited resistance to throug 
state. by me: reans of solvent advant: for the finisher r or con-— laundering opel: ations. numbe 

suspension — emulsion vehicles. verter permittingthe u use oflow er- During the past year or two, con cowbo 


count, lighter-weight mi for siderable progress has been n mde in flamm 
certain end-uses. the: e lopment “commercial on the 
The 1 process for flameproofing compounds and proe- ing a 
aining perm: anent flameproofing, esses. Increased activity on the} This 
and the latest to be adapted to. com- part of manufacturers — of - textile the re 


mercial operations, consists of a _auxiliarie ies and industri: chemicals includ 


pes” “of inorganic and or- 


_ being a mixture of metallic oxides 
chlorinated’ waxes or resins. co 
eral commercial products or chemical modification of the cellu-— promises continued _-refinement of manuf 
finishes of this type are available molecule. The principal appli- _flamepr oofing materi: als, but the | had ar 
‘3 for use tod: ay. net a: ao cation thus far has | been the a ets of fabries to render them of thes 
‘ The criticisms of such formula- _ fication of cellulose with i inorganic — resistant to fire has progressed be| Jf; 
tions are the high add-ons required acids, notably phosphoric. The re- the novelty stage and mater ‘eondit 
and the corresponding effects on the vi sulting ; phosphate ester is rendered alized as a finishing technique al done 1 
physical characteristics of the fab- resistant to launde ring by the f forma- eady capable of meeting the major- 


vie. On the credit | side there | are - tion of complex salts of the unre- _ ity y of requests for its applic ation. nf to the 


The Retailer's mability of Textiles | 


Viewpoint on | the Flam 


brought home the problem made 


Ww hich fire readily ar Ww an A local dancing school was having implie 
rapidly. his definition is con- made of of cellulose nitrate was ignited annual recital and the group par the ret 
fined to fabries and I would like by a candle ‘on a restaurant table. -_ticipating ranged from very young also a] 
include articles of adornment such — Another accident occurred when the the children to the teen-age or ball | the m 
combs, buttons, etc. buttons on a woman’s dressing gown room dancing group. In this teen- where 

Ten 1 years ears ago. we had a few were ignited. ie hese buttons were age group there was a girl about i Retail 
cases of injury or death made, also cellulose nitrate years old w who had ona long ‘net evel- ‘| 
ace pi, Going © and i in the — of a flower from ing gown. 1. During the recital she this ve 
back over the records we find in- ‘stepped on an electric | cable which The 
. stances where people were hurt or fed some of the flood lights. The mth 
killed from burning of cable shor ted, there was a flash and Textil 


There are cases W where » people were 
badly burned with | negligees or 


various types of Ww wearing apparel. robes and several it instances w here an electric spark, she was | Teques 

brushed rayon sweaters covered with flames almost instal- up 
injury ‘There were taneously . Fortunately, the body | metho 
: of the dress was made of acetate betwee 


INVITED, sither for publication or for the also several cases where net evening» 

a ntion o e author ress a communica- is * 

to 1916 Race St., gowns we ‘involved. One case rayon over W hich the 

Dizestar Research Laboratory, J.C. Penney this nature happened draped, and which was completely 
tom, the town in which I live, that but w 1, apparently, per 
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nonhazardous materi 


Th com. cial Sta andard. Standing 
18 months, Committee. later appointed a Te ech- 
a method of test which was turned nical Committee to study the pro-— Cae 
j to the ‘Trade | Standards Unit posed Commercial Standard and to 
‘tras. of the National Bureau of if proper correlation could be 

As time went ‘on these secidents ards with the request of the Na obtained in — number of labora- _ 
‘became mor more and more_ frequent Retail Dry Goods Association tories on the same fabrics using the 
National Retail Dry that it | be into a | Commercial method as. described in the Com-— 
Goods Associ iation took definite” Standard In the ‘meantime, a mercial Standard. Seven 
steps to try to eliminate the hazard law w as enacted in the State— of tories were involved in 
from flammable buttons and orna- California which prohibited 
ments. Numerous conferences were 


sale of flammable materials. The 
with the various _manufac- 


law itself was not limited in “scope 
- turers ; and much was accomplished 


to wearing apparel, but, fortu- 
toward eliminating these articles 
fromuse. These accidents, as before 


‘ly, when the Fire Masshal, 
empowered by the legislati ion, is 

P stated, more and more fre-— 

quent until the Ww problem 


oventing serious in jury. 
There also” numerous cases on 


record of death or injury from | 


receiv ived within the last ow 


as 


gim 


but 


one type there was wide varia- 
= in results. — It is obvious that 


his Rules and Regulations, they 

applied only to wearing a = 
brought sharply into focus ‘If this had not been the case there this standard. e are unable to 
“through the death or injury of a Ww ould have been many fabrics state, at the present time, whether 
small boys pla ay ing articles which had ‘been used for 
ewboy suits which Ww ere” highly many years without causing trouble, 
flammable. itigation is pending? affected by thislaw. | “there is difference in ‘the 
on the cowboy suit accidents total- Two bills were introduced in the — 
ing a million and a half dollars. Congress, one Representative 
€| This litigation is not only against Ler roy « Johnson of California — and 
e | the retailer but in many instances one by Representative Canfield of 


includes the cutter and the fabric Jersey. These bills were quite 


used. As before 
more work will be required to 


f manufacturer—in fact, anyone w ho similar but. took into consideration termine just what is the difficulty. 
e had anything to do with the makeup unnecessarily large number of At this point I wish to call your = 

of these garments.  fabries. s. Both of these bills used a attention to the fact that this” 
Tt is obvious from the above test developed by National the only test method which h as been 


that somet hing had to be 
done to remedy this situation. 
Much has been said in regard 
to the responsibility, legally” and 
financially, i in of such 
cidents. Mr. Bonnet has 1 mentioned 
acase in Washington, D. C., where 
the retailer was held liable on im- be 
plied warranty that a garment was 
ft for the use e intended and that the © 


Bureau of Standards to o determine _ subjected to a series of | tests in anat- — 
whether or not the fabrie would be tempt of correlation. A 
considered flammable. Neither of veloped by the: Bureau of Stand- 
these bills w was considered sound, so "ards never been subjected to 
be the National | Retail | Dry Goods | such study and we have no way a 
Association drafted a third bill re- knowing whether correlation will be 
stricted to wearing apparel and possible with this method. Until : 
relying on the proposed Commercial | very recently only one machine of : 
Standard for the test method. This this type known as the hor izontal 
was introduced into the House tester, had been built. We under- 
fact that. it ws vas highly flammable of Representatives es by Representa- i. stand now that there are five or six 
made it unfit for such use. Let us tive Watt Arnold of Missouri and machines av ailable which — can Gee 
‘not forget, however, that if this in the Senate by Senator C pear sent around to various laboratories — a 
implied wart ranty ‘applies between of Indiana. an attempted correlation. 
the retailer and the customer, ‘it will a Hearings were held on pe Tet us review briefly the e various 
also apply | between the retailer and of these bills by the House Inter- of the flammability question 
ll te manufacturer. Regardless of state and Foreign Commerce C om- as we find them today. Bey 
m- | where the fault lay, the National mittee, but no hearings we re National Legislation. Three 

n- | steps to do what it could to At the there was 


ng 


we introduced last year, 
‘namely, the Canfield bill, the John- | 
he | this very ser ious situation. a great. deal of argument cot concerning son bill, end. the Capehart-Amold 
ch The Association first got in touch test methods and whether or not a bill, gponsored. by National 
he | with the American of method was available that was suf-_ Retail Dry Goods Association. We 
Textile Chemists and Colorists and ficiently” accurate to serve the pur- | have heard that. Representative 
et up a dev elop In the meantime ¢ the Commercial th vea 
_ Standard had not been approved by parel, but still using the Bureau of — ; 
industry and a Standing Committee horisowtat: test method. 
including all interested parties was 
set up by the National Bureau of 
Standards: for the 
‘ASTM B BULLETIN 


4 


| 
ay 
Ly Bea 
4 
— 
™ 
— 
a 
SS 


for the evaluation of flammable 
te st tests 33 different fabrics w ere “usec , materials. He is willing that this 
in the way of textiles which burned | each laboratory analy zing a like standard be tried out on a ° volun. 
more rapidly than 5 in. in 6 sec.,— _ portion of each fabric. Obviously, ary basis to see whether or not it 
no reference being made to test to have a successful test method solve the ¢ existing problem, 
methods or how the material sk should - we must be able to correlate i in 7 However, should it fail on a volun. 


# burned. Obv iously, suc ha bill types of fabries, or else know tary basis, the re retailer would then 
rould be unworkable and it died in reason hy. he Bureau of Stand- press strongly for Federal legisla. 
eS: committee. We have been told by — ards machine has not been -sub- tion. If, on the other hand , We 

California offici als that dl jected correlation tests. and find ourselve es faced with m numerous 
have shown interest in flammability not known whether it w ill be state on the subject of flam- 
legislation. This does not mean that _ _ possible to obtain correlation with a mable textiles, the retailer. would be 

bills have been introduced or that type of equipment. Hence, forced to ask for National | legisla. 
there would be any official know - we have, at the present time, 1 a ae and I am sure industry would 
edge of ‘h bills in the various accepted or proved test method. agree with ‘this viewpoint, it 
legislative bodies, but indications 4. _ in a study of conditions would be very difficult, ‘if not im 
that. certain repre: sentatives garding accident from flammable possible,’ to. operate where various 
ators of these states have we have noticed a marked States each have their own require- 
‘ning the California decline in the number of accide nts, 
law, apparently with a view of in- in all” probability to greater. the event of undesirable Fed- 
stituting -simila ar pes of legisla arehess “problem which “eral legisl: ition being introduced, 
in their own states been brought about by the | large it would seem quite apparent that 
‘Test Methols. C ‘ommercial, amount of publicity given this sub-— « both taile Ts and mi inufacturers 


Standard S-43: 50 has ‘not ject. would then. join hands and be g suefo 
accepted. Recent tests made ith conditions as they are today, any legis lation is passed, it 
pales seven laboratories show fa the retailer is desirous of obta ining» is of a sound nature and based 


a good, workable Commercial Stand- sound, proven test_met hods. T/ 


m nploying a 


teri als where other er TYPES very 


; 
A Sire 


train 


aane 


agne tic 


pry 


INCE tl he 1 ate at in -yarns and filament In 
w hich a physical test is such a device, the design | 
has such | a significant effect on | is simplifiec 1 considerably if one of In the present application, 
measured textile physical prope rties , the je wws holding the sample can “magnetic strain gs age was selected 
it is generally 1 recognized that rigor “— - rem ain virtus ally stationary through- for use because it was ‘commercially 
ous testing practice te out the testing cycle. Chis i is available from the General El ilectrie 
knowledge and adequate control of | obv iously not possible with the usual © Co.,. along with : all the necessary 
the testing rate. In the usual case, _pendulum- -type stress recorder, but —_ additional equipment, and lent itself 
this means either the rate of the strain gage, either” electric or adily to use with a linear record 
tion of the sample or the rate of magnetic, can used readily to ing g sirip-chart potentiometer such 
stress-stra ain _teste deser ibed 


igure 1 an OV picture displac 
of the stress-strain tester. It cat | sep tl 
may to the I pe broken | n into tw o main strain 
whose v ery small deflections, corre- components: an elongating mech- 
sponding to. relatively. large loads, anism consisting of lower jaw 
easily asure‘ 1 by the strain: attached to two o threaded rods, | Ip 


‘gage attac ‘hed t it. d As suitable which are traversed up and down by 
means of a motor- -driven. worm geal | 


-ealibration permits converting the 
and threaded- nut drive; and the | 


OF THIS PAP 
INVITED, either for publication or for the at- 
- tention of the author. Address all communica- 
tions to A.S.T:M. Headquarters, 1916 Race St 
 * Presented at the March, 1947, meeting of 
— Com nittee D-13 on Textile Materials, held in 
1 Technical Division, E. I. du Pont de Nemours © 
Co., Ine., Rayon Dept., 
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mez asured beam strai ns into corre- 


; (TP10) January 1 1948 
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stress 
— jaw (a 
— 
— strain 
weillat 
— four it 
1on rate) and was Duilt as a primary 
— 
— Rage, a 
ister, 
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-isasteel armi ine proximity — 


to the core of a small coil. This is 
sl shown diagrammatic: ally Fig. 
with the corresponding photograph 
in Fig. 3. The coil forms one le 
WwW hen the armature is pulled aw ay. aaa 
from the core of of the coil, slightly, 
a result of stress | on the 


e 
and an following. thickn 


| stress measuring recording 
ne 


— 

ge, circuit, _ amplifier, 
wscillator, power supply (the 1 last 
four items contained in ‘one unit), 

ad a recording linear 
ler, The recorde r strip chart 


as | geed is adjustab le but constant, 


be taken as a "measure of 

dongation as the sample is elongated 

‘ta constant rate. Since the pen 

| displacement records | stress, it is 
#n that the recorder plots | stress-— 


as to the stress-strain 
lester, works as follows: At ‘the 
Com 
ree end of the stress beam 


the ver tical directions: 


Thickness, in, 


eccentric screw. Beams are 


changed with ‘little difficulty, 
> bal: ancing or comparison strain 
| gage | forms one of the three remain- 7 
ing legs of the a- -c. bridge.” It is. 
show n in Figs. 4 and 5. — Referring 
to am of Fi. i is ‘seer 


Working and Stress Be 


14 


— 
= 
— 


} 


| 


age 
A 


_ Fig. 4.—Comparison S 


stressed by tightening a clamp ate "signal at the transformer helps the 2 over-all 
tached to the center of the beam. “rectified which 
adjustment helps in the initial resulting d-c. signal, which “The ‘amplifier unit and. recorder Gener 
balancing of of the bridge. Since the made proportional to the stress” are shown in Fi ig. former drive. 
comparison gage mounted near proper selection of beams — an extra amplifier channel of d-e 
the Working gage on the tester, amplifier (attenuator) settings, ap- which ‘is not used in this applica- use of 
drift an and “unsteadiness caused to the recorder. The adjust-_ tion. The Brown “Electronik” Re thyrat 
local temperature v ariations are ments “phase balance’ and “ampli- “order has a full-seale sensitivity 0 motor 
‘minimized. Both gages are housed tude balance” are used, in con- tion te 
ces to shield them from junction with the. comparison gage, of u hart spent and 
he working gage and comparison the condition of zero stress; that is, steps General tectior 
gage together forra the major 1 items reduce | the output to recorder ‘lectric Photoelectric Recorder has ping, 
‘external to the amplifier “unit.” also been used in place of the Brown tion, 
This latter houses the remaining lees Figure 7 shows the extern: al wiring a instrument at times when its higher - motor 
of the a-c. bridge, _ the _5000- cps. schematic: ally. The re- chart speed | of 6 in. per minute trol” 


oscillator for energizing the bridge, sistance network between “the ampli- desirable. | device 


an attenuator, amplifier, fier unit: and the ‘Brown Recorder 


power supply. . This is shown ‘Derans OF TRESS sists ¢ 


‘is necessary for matching } purposes 

in Fig. 6. Any unbalance in achieve e linearity) . and for sensi- joined 

both 


bridge caused by stressing the: tivity interpolation between at- other major part of the tester 
working gage shows u as tenuator The constant volt- is the sample elongating mechanism, shafts 


Fig. 7.— External Connections Between Strain 
Gage Components. 


: Electric Strain Gage Amplifier Unit. 
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attained. No warm- is re- 
for the recorder. 

The question of linearity 


| important one | in 


and 


_ thick a be: um does not provide suffi- 
cient “sensitivity 7, whereas too thin 
beam will drive the pen off the 


or result i in nonlinearity. 


q 


based on the use of for wet tests. This is show yn in beam, with high 


General Electric Thy- -mo-trol’ place i in Fig. tion than a a thinner be 2am, with ow 


er drive. is essentially a system Sample lengths (initial amplification, since nonlinearity 


q 


of de, motor speed co:trol making between upper lower jaw curs when 1 the armature-core 


e of a rectifier circuit having two may be any where from 1 to 50 in., _ becomes too large. Ww ith the beams 


thyratron tubes for control of thus ‘providing elongation 1 rates ¢ given in Table A, it is possible 1 to 
of motor armature e current. In addi- from 0. 08 to 1800. per cent per make full-scale deflection the 


recorder correspond to f from +5 to 
samples are used. 10, 000 g. load range could be 
or convenience of operation, —_inere eased using heavier stress 
_ interconnections _ between beams . The. required sensitivity — 
the motor controls ai and certain ‘(amplifier setting) for a 
auxiliary apparatus are provided. ress-strain curve given 
Among the latter are limit switches — sample ‘is determined | experimen- 
to. ‘prevent | over-run, to reverse tally ; that i is, after se ‘lection of a 
automatically the mechanism atany beam, a load equal to the 
elongation at the set speed, reverse product of the approximate tenacity 
eta of two vertical shafts it at its maximum speed for quick times twice the denier of the e sample ip 
joined by horizontal erosspieces at return to the initial s sample length; ‘is. put on the upper. jaw and the 
both | ends. This unit, that is, the _ and a timer for automatically stop-- amplification adjusted to give a about 
shafts and connecting crosspieces,  ~ping the drive for a fi fixed three-quarters maximum re corder 
is traversed up and down by spiral interv: al before rev ersal. . The deflection. Twice the -denie 
gears with threaded holes through — Cessity for this last item is discussed used, since a loop of yarn is used 
| which the shafts ride. The spiral in the last section. around the upper jaw hook, 
gears are contained in the box at a7) The control station for the “ ‘Thy- _ viding two strands between the - 
the top ) of the tester and are driven ae mo- -trol’ ’ driv ve, as well as the timer _ upper and lower jaws. ils. coh lend 
'y & worm drive from the motor, = and selector switches for selecting F requent ca librations are made 
with a gear t train ‘interposed. Nor- the type of limit switch — control by hanging weights on the stress 


mally the speed of elongation ranges desired, can be seen in the center beam. some nonlinearity shows 
the lower portion of the 


tion to starting, reversing, stopping, 


minute. Ordinarily 10 20-in 


is and controlling motor speed, the 
in drive system provides overload pro- 
tection, dynamic braking for stop- 
as ping, ete. In the present applica- 

tion, a8 230-v., v., 3-hp. shunt- wound 
‘motor: the “ Thy-mo-- 
“trol” to drive the sample ‘elongating 
device. This can be seen by 


from 0.13 6 in. per mi minute; of Fig. 1. The indicator of a small 
however, “by gear” changes -generator- -type tachometer i is calibration, it is necessary. to shift 
tinge may be increased “to 0. 04 shown. This is connected ‘the the initial zero stress position of the 
to 18 in. per minute. motor drive and i is used i in adjusting recorder toa slightly higher 
The lower crosspiece contains: the elongation rate. ‘The motor value by adjustment of the ampli- 
sample clamp which comprises ‘speed control is in the small box tude ‘bal tance: comparison 
lower j jaw of the tester. However, the center of the picture. . Two of — pra gage beam. 
the limit switches ‘on one of the 


auxiliary: crosspiece is prov ided 
vith another clamp which is ad- driv en shown also. ‘Ex or D ATA 
— ‘Figure 9. shows stress-strain 


This crosspiece, in addition, has 
‘Toi operation of th the e curves ‘obtained on a commercial 
strain-gage system, 1, the /150-denier textile viscose 


a 


* 


provision for a 14-in. test tube with 
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9.—Stress-Strain Cure es of f Textile Viscose Yarn. 
— loadi 
"Since the chart moves sto extension, thee elongating mechaniam ‘are 0.15, , 0. 3, and 5 
the strain axis goes. from right to y stopped for sec. respectively. he 30-sec. delay! 
left. _ elongation rate of 10 and tl then rev ersed, and the return period at the middle of the cycle, ‘mens 
per cent p minute e and a chart curve: to zero stress obtained. The during w hich some stress "decay in 
Speed of 2 in. per minute were used. ratio of of the area under the deseend- occurs, introduced to conform 
‘Thus 1 in. of chart trav el corres- ing” curve to the area under to the procedure normally used in| 
ponds to 5 per ‘elongation and ase ending _ expressed in this laboratory with other equip-) asec 
is so marked.’ The calibration is the. work recovery, since this" ment, although —obv iously other) sider 
also shown. wn. Ds slotting the cali- is the ratio of the work returned by conventions” may iy be used. a load 
bration curve “and picking off the sample to the work put into the 
breaking load, the tenac city in sample. In Fig. ‘remembering Acknowledgments: 
grams per denier may be obtained, that the chart moves to the right, — 
since the effective denier is 150 X 2 2 the work put into he: sample i is a The stress-strain tester described) “cone 
(as the result of using a loop). _A : area under the right-hand or oni was designed by Messrs. M. T. 
_ modulus of elasticity may also be ing curve, and the work returned by O’Sh: haughnessy and H. E. Stanley.) 
obtained “from the slope the the sample i is the area under the left- Subsequent evaluation of the instru-) 
traight -line portion « of the hand or descending curve in each of ment _and development _ of test, 


— 


‘ i three cases. shown. To deter- "procedures: done by Mr. L. 
A ork mine the exact elongation, the initial . Amborski, 1 supplied the 
ase ending dite shown. The | author wishes to 


zero the cooperation of the 


Using an of care of the slight initial curvature = C Ine., permitting this ma- = 
cent per | minute, the sample is elon-— introduced by crimp. The maxi- terial to be assembled for publica- ‘haf 

gated to the 07 imate required mum celongations ‘shown ‘in ‘Fig. 10° 


ia 
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esting: n Gages’ 


7 — inertia forces 
be on specimens hen 
they are tested for strength with 

yrrent tension testing machines of 
pendulum: or inclined 
plane type. These inertia forces 


particular! ly pronounced at the be- 
| ginning of test, ated 
loading and unloading | 
-tear- -resistance tests, 1n testing speci- 
mens of low extension, and in tests” 
which a sudden change in ex- 
Equations: re lating load time, 
based uy upon simple theoretical con- 
siderations, show that the applied + 
load is a periodic function for both | 
| pendulum and inclined plane testers. 
Experiments made on diffe ‘rent ma- 
terials confirmed the theoretical 
conclusions. In these > experime nts 


T ee strain gage » dynamometer 


was mounted in series with the test 
This dynamometer, which con- 
sists of shaft with a reduced Clamp « and 
where it is attached ‘to ¥ the upper A typic: al oscillograph record of a the phase of the pe 
damp of a pendulum tension testing strip tension test of afabricisshown force and also upon the poll ono 
machine. Two resistance strain in Fig. 2. The applied load fluc- of the pendulum. latter arises 
gages were attached to _tuated greatly, owing to inertia from the kinetic energy which the 
sides of the reduced section to com- forces, and’ the 1 rate of loading va varie pendulum | possesse at 
for bending ‘of the enormously during the test. TI rupture. 
- shaft during a test and a . similar variations in the inertia foree aq & typical record of a tongue tear 
“unit was placed near the one in.the im the rate of loading with time are” resistance test of a fabric specimen, — 
machine to compensate for small shown in F ‘ig. 3. The periodicity which was obtained with a pendu- 
| changes in the ambient tempera- was quite constant between lum tester, is” shown in n Fig. 4. In 
| ture of the constant _ temperature sec. It. changed at about 
humidity room. The electrical see. c., W hich is the time at which were | 
output which is a measure of the rupture started. During the region the test so that the pendulum was 
tensile load applied — to the speci- | of actual | rupture of the spec imen, free to oscillate. When a tear en- 
men, was amplified and recorded velocity of the pendulum sued, for ataload indicated 
against time w vith a recording oscillo- changed and inertia ‘forces resultec 
NOTE.— OF T HIS P: Toads in these ‘experiments, as 


either for Publication or for the st- "measured with the resistance ee strain 
tions to A.S.T.M. 1916 Race St.. gage dy mamometer, differed con- 
Philadelphia 3, Pa. ge y ’ 


q 


York, by the ‘pendulun “tester. At ruy The ws was 
ards, Riot Physicist, National Bureau of Stand- ture, this difference depended ‘upon recorded. At load By the motion of af 
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ps increased and the specimen _ 


ension testing mackie are 
being « dev eloped commercially by a 
number of concerns in which ‘Te. 
‘sistance or magnetic strain gage 
are incorporated | to measure load, 
In some of these dev: elopments, the 


it 


— 


output of the strain gages is suitably! 

"bridge, to maintain a balance is 

employ ed measure of ‘the 


- applied load. The former is pref- 
erable for dynamic tests 
because “high- frequency “-variatious 
in load are followed faithfully. . The 
latter is preferable making 
strength tests according to current high 

textile standards because greater load 
stability is ‘obtained. elect 


“being constructed for the Textiles | load 


| Section of the National Bureau of indt 
Standards includes the following| weit 


pendulum w was arrested and “Veils of a a specimen the same Six capacities of 10, 20, 100, is a 


fabric “were resolved in the oscillo-— 1000, and 2000 Ib. are pro | tain 
graph record shown in Fig. 6. In vided. change 1 in capacity to 
this test the pendulum was rendered ene. higher or lower ‘can be effected | bala 
inoperative by locking it at its” a j during a test by simply pressing a load 
position. his system was free button on the control, panel. The dial 
of inertia. forces, since the e pendulum — change is” comple eted by a small max 
could not move, and the: effect is motor a few seconds. hus the | atta 
indicated by the striking g difference 4 initial part of a test can be made and 


-versed and the recorded load in- 
6) creased from B, to As, where another | | 
tear resulted . The ‘required 
pendulum to swing from 
B, was small compared t to 
from to The curve e from 
to A; is distinctly 
The ‘oscillograph record which 


was made simultaneously with the between the two records in the results recorded with a low ca 
record of Fig. 4 is shown‘in Fi ‘ig. ‘Figs. 5 and 6 pacity ‘and very high sensitivity. 
portion of the curve from Bs to 
shows that the actual load fluctuated A 
enormously, ¢ owing: to inertia forces 
eaused by reversing the motion of Pro 
the pendulum at By. This portion a 
of the curve, as well as the portions = | ten 
to Ae and Bg to Ay, could be rep- 
T= 1800 + 600¢ + cos 


where T is applied load in grams and 
* is time in seconds. The portions — 
the curve designated by A,B, 
AsBs, AcBs, and A. 7Br, where 
are torn, clearly show that in each of 
“these tears the tear ‘was across a 
number threads. The motion of 


Ib 


A 


Inertia Force, 


the tearin loads of the individual ,.. 

«ig. 3. —Curves Showing Variations in Inertia and in Rate of Loading During the : 
threads. These individual tear Strip Tension Test of a Fabric. 
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‘ean be adjusted to any “value from 
0.5 to in. he extension in 
selected — gage varies the 
ance of an inductor that 
forms one arm resistance- 
‘nduetane bridge, Any unbalanced 


of a simil: ar inductor that forms the 
second arm of the bridge to main-— 
the balance. The adjustment 
required to ‘maintain a balance is | 
related to the extensio and is 
corded with t 1e desired 
magnification. 
4. The machine can be operated 
at any constant rate of strain in the 
7 range of 0. 0.05 to 20 in. per minute. e. 
Specimens: s of a any length up to 


‘The te test. ‘ean then be completed to ance is related to the extension Sie 


ing rupture > with a_ _ less” sensitive and is recorded directly with the desired 2 20 in. can be teste: tensi 

ont | higher capacity as required. The compression. 

ter | load is” measured and recorded An external extensometer ‘electronic circuit is 
“dlectronie: ally through a seff- balanc-_ prov ided to record the exte nsions provided, controlled by the induetor 

ine; ing inductance bridge. . The applied in the range from 0.05 to 0.20 in. atts ached to the: weighing sys stem, — 

les | load changes the of an with, mi: ignifications of 208, ‘80 that the machine can be operated 
of | inductor, which attached to the 50. The operation of this exten-— ata variable rate of strain, within 
ing weighing beam. his inductor, someter and the recording through speed limits of the “T hy-mo- 

sik which one arm of the bridge,  gelf- -induetanee trol’? control motor, such. that the 


‘is ‘automatically a adjusted to main- bridge is also fully a utomatic — rate of loading is any preassigned 
a constant inductance. The through electronic controls ls. T he constant irrespective e of the los ad- 
adjustment required to. maintain a extension with this extensometer is elongation ch: wracteristics 
balance is related to the applied measured on gage lengths tested. 


maximum deflection of the clamp 
the | attached to the “weighing system is 
nd| less than 0. 002 in. for 


An internal extensometer, 
provided to record total exten ions 
in the range from 0.5 to 10 i in. with 
magnifications of 20,10,5,2,and1. | 
A change in magnification ean be. 
accomplished by pressing» 
‘Propriate button on -eontrol A 
panel. The operation of this e ex- 


5. Record of the Tear — of. a Fabric Made with 


a dlectronic controls. ‘The movement 
| of the clamp which is fastened to so 
a “the weighing system, being less than 
| 0002 in., is negligible. Th 
tension is therefore given 


— of the other clamp. It mores 
the contac t of helical potenti- 
-ometer that forms one arm of 
-Tesistance bridge. Any unbalanced 
“current is is amplified and operates 
motor that adjusts the resistance 

in a second arm of the bridge to 


maintain the balance. adjust-— 


4 


the |, cee bad ' “Fig. 6. —Oscillograph Record of a Tongue Tear Resistance Test of a Fabric in Which the the 
Ment required to maintain the bal- Pendulum Was Rendered Inoperative b by ‘Locking: It at Its Zero Air 
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‘The effe sctiveness against mold growth of fiber gaskets treated S: s Nos. 84 to 106 (Table 


rith six fungicides has been de termined. — a For fungus proofing paper and 
etable fiber gaskets, 2 and 4 per cent ¢ copper -pentachlorophenate, 3] per 
_ cent salicylanilide plus 10 per cent paraffin wax, and 0.4 per cent sodium 
pentachlorophenate gave complete protection ‘against three Species» of 
fungi. _ However, the gasket material treated with 0.4 per cent sodium “4 an 
pentachlorophenate incorporated in the binder became saturated with 


‘inclusive, were treated with fungi- 

cides by y immersing the gasket strips 
fora few minutes in a bath contain. 
the fungicides suspended or dis. 
ed i in water, ethanol, isopro- 
panol, or Stoddard solv: rent. 7 The No. 
treated gaskets w ere air dried at | 


al to almost protection. With a veantebie fiber mate rial temperature pr ior to exposure 

‘Salicylanilide and dihy droxydichlorodipheny1 1 methane | gave | incomplete | to the mold tests. Inforn mation on | No. 
protection. No increased fungus resistance was imparted to the paper ‘the “percentage fungicide pickup by 
gaskets by incorporating salicylanilide, dihydroxydichlorodipheny! methane, the var ious ga ‘materials j Is not 

and sodium pentachlorophenate in the paper ralone, avail: Howeve results on the 
ori in both the impregnant and the paper. cled wet pickup obtained by “immersing 
chamber, the gaskets treated with salicy lanilide, dihydroxydichlorodiphenyl bonded cork k strips in "fungicidal 

methane, and sodium. pentac hlorophe nate were resistant to mold attack. lut 3) that the add No. 
solu ions s show ( at the add-on; 

varied from 17 t to 38 per cent de- ; = 
pending on the type of fungic cide, 

_vege-* ineorp poration of sodium penta-— solvent, or diluent used. In samples No. 


chlorophenate the stock. D Del- Nos. 1 19 to 136, inclusive (Table I), 
by fang in ‘monte (6) cites the extensive work the fungicide was incor porated 
tropical ¢ ex shored im te mperate by the Forest Products Labo-— “rectly i in the paper r, in the impreg- 
regions under favorable conditions | ratory on the mold resistance e of “nant, or in the binder used to fuse 
tempe ature humidity. -prote in glues treated with beta-_ the cellulose fibe ers. 
Paper composition gasket materials _ naphthol, creosote, O- -phenylphenol, — i 
vary in their susce ptibility to mold the chlorinate phe nols ROCEL DURE Usep IN | 
depending on the nature their sodium salts. The literature, uxaus RESISTANC 
constituents. In the rer, does not disclose 
of paper gaskets, the cellulose on the mold resistance of Samples of untreated and treated 
“are fused and bonded with animal ‘paper treated with | some of vegeti able fiber gasket materials 
glues. Pure cellulose is only slightly fungicides wen widely were cut into strips ¢ approximately 
attacked: by fungi, bt it the ‘mineral used for tropic calizing equipment by: 3 in. Three methods of in- 
impurities norms lly prese nt in the caring the recent cubation were use ed. In A, the 
paper r and the addition of starch siz- view of the serious degrada- paper gasket strip suspended 
ing and protein binding agents serv e of of cork, | felt, and paper gaskets from the metal top -ot i. fruit 


soure es of nutrition in tropics al military the: aters, the jars containing in. of water (1 (1). 


d growth. . However, this source Societ ty of Automotive e FE ingineers inoc ulation, the gasket 
la of food for fungi may be poisoned by / sponsored a study committee, com- strip was wetted by immersing in Pee 
> 


addition of fungicides to the of representatives of various distilled water. Inoculation was 


animal glues used in the manufac- military services and m: anufi vcturers effected by dusting the lowe er portion 
ture of paper. gasket s. Kimberly of automotive e, , gasket, and fungi-| of each strip with spores from one 
Scribner (7)? recommended the ul “materials, designed to prev three used ie 

addition of  beta-r naphthol to the the deterior ation of gaskets” ( {spergillus niger, T #2 215-4247; A 

glue and starch in paper to prevent fungi. Frankford Arsenal was Chaetomium globosum, US S.D. 
mold growth. Carswell and thorized to conduet mold resistance #1042. 4; and a species of Penicil- ti 
(4) described the use of pentachloro- _ tests on n samples ‘submitted by = , US S.D.A. #1336.2). The in- 


phenol and its salts for the industrial operating or ganizations. The oculum Ww as obtained by gently 

preservation of | paper -fiber- = sults on the fungus resistance of a; ‘st roking with ac amel’s hair ‘brush 

board. Nason et al. (8) repor ted the treated bonded cork and felt gaske the sporulating surface of a 

ildew- -proofing of paper by the have been reported elsewhere (1, 2 “culture of the fungus” er owing on 

NOTE.—DISCUSSION OF THIS PAPER This report is concerned pr primi mineral salts dextrose agar in Petri 

_ INVITED, either for publication or for the atten- with the effectiveness of six fungi- dishes. _ By screwing the metal top 
tion of the author. Address all communications 

Tt. Headquarters, 1916 Race ‘St., in in pr eve nting mildew growth | the j jar and storing at a tempera-_ 

a number types of of vegetable ture af 85 F. 4 C.), each con- 
fiber gasket n materials, aa tainer became. an incubation ¢ chs 
N January 1948 
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MOLD ‘TESTS OF UNTRE ATED AND CHEMICAL 

7, 
‘ Fungicide in 
Treating Bath, 


EGETABLE FIBER GASKET MATERI ALS. 


ot 


Sheet Packing 
Sheet Packing 


Sheet 


Kraft 


Kraft 


Kraft t Paper 


Kraft 


Manila Tag Paper 


Manila Tag 


t 
Untreat ed 
Pheny! mercuric oleate 
Zine dimethyldithiocarbamate 


r pentachlorophenate 7 


Cc 
Untreated 
ne dimethyldithiocarbamate 


Zine dimethyldithiocarbamate 
Zinc dimethyldithiocarba mate 


Zine dimethyldithioearbamate 


Copper 4 


Salicylanilide 


plus 
fhe 
ntrented 


Zine dimethy \dithiocarbamate 
“Zine dimethy 


Manila Tag Paper | Copper pentachlorophenate 


Sodium pentachlorophenate 
a, 
Salicylanilide to paper | 
Salic re to paper 
Salicy ylanilide to paper 
Salicylanilide to impregnant 
Salicylanilide to papery 
Salicylanilide to impregnan 


Salicylanilide to impregnant . 
Dihydroxydichlorodipheny! 

methane to paper oot = 
Dihydroxydichlorodiphenyl 
methane to paper 
Dihydroxydichlorodipheny 
methane to impregnant 
Dihydroxy 
= methane to paper 


pt to impregnar® 
Dihydroxydichlorodiphenyl 
methane to paper 
Dihydroxydichlorodiphenyl | 
methane to impregnant 
Sodium pentachlorophenste | 


per cent 


~ 


“= 


A 
B 
A 
B 
A 
B 


spergillus 


Chaetomium 


++ 
a 


» 


++ 


+ + * 


+ + 


Penicillium 


globosum 


| 
++ 
++ 
++ 


+4+4+4+4+4+4+4+ 


tte 
+ 


+ 


+ 


to paper 
Sodium pentachlorophenate 
Sodium pentachlorophenate 
to impre enant 
-|{Soedium pentachlorophenate 
Sodium pentachlorophenate 
toimpregnant 
Sodium pentachlorophenate 
to paper 
Sodium pentachlorc 
to impregnant 


cs —* Test A—Inoculated samples incubated over water in Mason jars at a temperature of 85 
Coe salts dextrose ata temperature of 85 F. above > 80 per cent humidi ty 
Moderate Grow th Over Part of Sample 
Moderate Growth Over Entire Sample — 
Heavy Growth Over Entire Sample _ 
Not Tested 
Fungicide incorporated in protein binder. 4 


ber maintained saturated mois- gterilized solidified mineral sal 
ture conditions. _ Although | condi-- agar 3. 0 g. 


stratum that is an excellent 
Two to. five replicate were 
for each | organism in both tests. 


19 


are quite prevalent under tropi- 


cal exposu res 


, this test is somewhat _ 
severe, 


distilled water, 1000 ml. ) contained — After a 2-week incubs tion — 
in I ’etri plates. The. sample wa was able ‘fiber gaskets we 
Mate an environment ag, ee inoculated as in in test A and incu- ES examined and rated for extent of =~ 
a saturated | with moisture . This bated in a constant te mperature fungus 
| test has" previously been reported room at 85 F. and a relative humid- _ The vegetable fiber gaskets were 
3) ai as an accelerated test for for cork ity” above 80 per cent. This test also exposed in a cycled tropical 
| @skets the effectiveness of the fungi- humidity chamber 
test B, ‘the ve egetable fiber cide treatments: paper paper gaskets i in duplicate were 
gasket strip. was places ‘kets are incubated on a sub- means of corrosion- 


P19) 47 


since the jars approxi- 


hind 


— 
— 
de, | Noi...) Lo hg 
1) _ Test B-—Inoculated samples incubated in Petri dishes on a. 
ed — 
7; _ 
A. 
il 
: 
Le 
— 


Growth on Un 
treated Vegetable 
Fiber Gaskets In- 
cubated on Mineral 
Salts Dextrose Agar 
d in Petri Plates 
(Sample No. 118, 
Top Row), and Ab- 
sence of Growth on 
Gaskets Treated 
0.4 per cent 
Sodium Pentachlo- 
(Sample 
‘No. 119, Bottom | 
Row). 
Aw Treated specimens 
bottom row show ex- 
tensiv e leaching of the 
fungicide into the agar 
medium (test B) and 


_ wide zones of inhibi- 
_, tion of fungus growth. 


sistant wire from glass ro ods su’ ngue th. given n to the g gi gaskets by 2, 5 
por ted on shelves at the sides the materi er per cent zine dimethyl lithiocar bam- 
tropical room (Fig. 2). The he atmos- one disadvantage in that it be- ate. ‘There was very "slight to no 
phere of this room was conditioned comes s saturated with moisture ence in the amount of protec- 
so as to simulate tropical conditio ms ‘stored under conditions of tion ob tained by varying the con- 
(3, 5) using the following z cycle: e: F ‘or humidity. he great “affinity cent tration from 2 2 to 10 per ‘cent. 
16hr. eac day the temperature was moisture probably due to the The optimum concentration on kraft 
held. at and the ature of t the protein binder used in paper appears to be 5 per cent of 
the paper fiber Basket. or zine dimethy ldithiocarbamate. - 
a ing the remaining 8 hr. tempera- almost co on he absence or slight mold th 


ture was raised “to 85 F. and ">. 
ent. The paper gaskets were 4 
inoculated since the normal 
source of inoculun 


Table shows, the ‘resistance 
growth of table fiber 
gaskets treated with a ‘number of | 


protection 


cides: 2 and 4 per cent copper > 
ophenate, 3) per cent sali- 
lanilide plus 10 per | cent 


4 
ophenate. Figure. ig 
the excellent protection provided by 
0.4 per cent sodium pentachloro- “a 
phenate incorporated in the binder 
a vegetable fiber gasket mater 


(sample No. (119), while the un- ‘Fig —Mota Growth on Strips. of Gasketing Material Suspended from Glass 


soli 
iho 
cyl 
dip 
i 
ab 
r 
il 

J 
| 


— 


re is 


al p ativ Ww »y the samples 
of chemic: al preservatives am} incu- r Ordnance Departme for permis- 


which are adc led to the pa uper a curing in the M: ason ji rs: (test A) and sion to publish this pape he 
the manufacturing process. those exposed in the tropical room. author wishes. to acknowledge the 

ith vegetable fiber gasket ma- However, the sheet p: acking material cooperation of the 
ial H (samples_ Nos. 122 to phenyl mercuric oleate ‘ratory Division o' of Frankford Ar 


_E. R. Rechel, M. Frager, L. Titel, 
the r members of the 


graphic section. + oles 


alone, and in both me growt th in the tropical room. The 


= 


-impregnant and paper. None of increased “susceptibility to fungus" Berk, “Fungus-Proofing Automo- 
le | these fungicide treatments | offered growth of some fungicidally treated tive Cork Gaskets,” ASTM Bun- 


‘complete | mildew resistance against materials when exposed in the tropi- a No. March, 1947, pp. 73- 
three test organisms. There was chamber may be attributed to @) §. ‘Berk, “T Treated 
outstanding differe ence the loss of the fungicic le due to: (a) Gasket Materials to Fungus 
amount of fungus prote ction offered volatilize ation, since the in ‘No, 18; pp. 
by the three methods of incorporat- room is constantly circulated Ww hile S. Berk, “Fungicides for Fungus 
a. “ing t the fungicides. The most effec- in the Mason j jars exposure the air is rp "Cork 
per cent sodium pentachloro- the fungicide from the treated (4) 8. arswell and H. K. Nason, 
enate applied to bot 1e pa er erial fo owing» 1e periodic con- 
pplied to both the pay follo: the dic « “Properties and Uses of Pentachloro- 
the impregnant. all cases, dens: ations of moisture on the Chemistry, 30, 
incub: bating the inoculated treated terial during the change in the (1988). ide 
paper gaskets H in fruit jars over temperature and relative humidity (5) Cooke, and Viklund, 
water produced slight to no fungus —eycle. The most effective trial and 
growth. Incubating the samples on cides 1 the tropical 1 room were: Ed., Vol. 18, pp. 59-60 (1946), 
li lifi d It t li ] n ili de, dil d rdi } lor di (6) a. Delmonte, Technology of 
| solidified mineral salts dextrose agar _salicylanili ihydroxydichlorodi- Reinhold Publishing Co., 
showed moderate to heav row th. phenyl methane, and sodium penta- New York, N. 
ye 
(7) Bins E. Kimberly and B. W. Scribner, 


“@ianilide and dihydroxy dichloro- n the basis of the three types ‘Standards Research on 

| 4 dipheny methane are ine fective complete p protection bs Nat. — 
of fungicides for this material. | vegetable fiber gaskets was provided (8) , Nason, 
Table I shows the results of ‘the per cent salicylanilide plus DD. Fleming, “Microbiology of Pulp. 
| amount of mold growth on the vege-_ "paraffin wax, 0.4 per cent sodium 

table fiber gaskets after 4 to 26 pent: achlor ophenate, and 4percent baer Vol. 110, pp. 180- 180, 
of exposure in the cy ycled r pentachlorophenate. 


a Discussion of Paper on on Measurement of Metal Polish Performance! ree 

2_Ove the ion ius also — up by o our 


"specification on the cloth should be 


of Navy polish, and I think e have noted that the rub rubber 
we are in Position to judge the headpiece wears rather uneve enly tothe: specimen, but I persénally 
“merits of this very well Ww ritten should be replaced whenever think that this point is well covered 
article, In opinion it cov ers the uneven condition dev elops. . We in the article and that there is suffi- 
subject ve ery thoroughly and pre- have noted that even though the cient polish used to allow for any 
sents a good practical specification bat rubber piece w we use is rather soft, i it - losses i in in the polishing operation, = 
are a few points I should uneven and tends to give metal polish has fully 


like to discuss. The hardness of the _ erratic results. — On the * Caking all. previous specifications. The 


brass or the ty pe of brass used in a N Number Test, in which the material present _ article presents the best 
making the disk should be « carefully | is centrifuged, a gentle inversion is — parts of all previous specifications — 
specified, as there i is a possibility of ‘stipulated Some inspectors and a combination of all 
wide variation in the abrasion num-— give it a rather hard shake on turn- specifications. We ‘should to 
ber, if this is not done. Another ing over and then, others may turn congratulate _ Messrs. and 
point in question is the type of bil- a it over very carefully, which would - 
liard cloth used . Perhaps some make some difference in the number a 
Frank E. and Robert C. Adams, of inv ersions necessary to disperse J. G. presenta~ 

-M. No. 147, August, 1947, the solid material, and consequently 7 aig 
“Corp. a difference in the Caking Number. Bros.. Ine. Baltimore, Md.” 
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tion of the paper by Clarke and ‘against this 4 agree with Mr. [antz’s 

3 Adams coincided with research work The of this. gestion that the term “‘gentle inver- 

7, _ being carried out in our laboratories. _ feature points to the need for amore sion” in the caking test is liable to 

The timeliness and inherent comprehensive t test. misinterpretation. it intended 

“ness of the authors’ approach to the that the bottle be slowly turned 

problem prompted us to present a side down without shaking it. 

test has very the operation is performed 

with: the n methods | described in this” I igorously, the caking number may 

paper as well as in Navy s specifica- that an increase the of. reduced. appreciably. diffi- 

51P5f. revolutions and drying of thediskto culty could be eliminated by pro- 

our were on constant weight would reduce errors viding simple mechanical device 

"different polishes, _ two of which are . in weighing to a minimum and thus for inv erting the bottles Ww ithout 

commercial Products, the: ensure more closely reproducible re- introducing the human element. 

others were caking studies described by 

a sure —T he ‘gathors wish appear to be unnecessar vty definitive 

Stability Tet: to thank Messrs. Mantz, DuBois, for the intended purpose. ~The cak- 

With the four and Sinsheimer for their” construc- ing test under consideration was in- 

centrifugation | “at 320 rpm. not tive comments and suggestions eluded in the polish specification 

lead to any appreciable in garding thispaper, = 4 simply to insure against the accept 

products. Inv view of this, the The observations concerning the ance of polishes with intolerable cak- 


tes tendencies a and is not intended to 


rpm. results “were specimens are in The com- discriminate among polishes with 

obtained at 960 rpm. At this speed position and | hardness of the metal similar, acceptable caking  tend- 

four polishes could be differ- specimens are impor tant despite the _encies. W hen applied in’ develop- 
-entiated, while this was not possible fact that the related Navy specifica- tests to various polishes" of 
at higher or lower r speeds. _ The re re- tions for polish contain practically _ known n caking tendencies, , the speci- : 


sults are summarized in the accom- _ no limits for these ch: aracteristies, i fied test yielded the desired order of 
panying T Table 


spring brass with a Rockwell B “centrifuging correct. 
hardness of 90.5 to 91. 5 while the emulsions: frequently 
60 -40) with a Rockwell B hardness — 
of 65. Cold-rolled , Sterling silv rer 
with: a Roe kwell B hardness of 35-45 5 "storage. consistency. is ‘more 
‘as used for bo th the polish test common liquid silver polish ‘than 
specimens and the abrasion disk in to brass polish. Incidentally, ‘it 
Difficulties were the evaluation of liquid silver polish. should be noted that separation of 
determination of the An inv estigation- of the practica-- polish | abrasive during storage is | 
she bility of spring brass for all speci- « objectionable if the cake does 
__ of the polish in this test is greatly in- mens used in testing brass polish is _ not redisperse quickly on shaking. re | 
fluenced by its viscosity, and pol. now under way. The specification The suggestions of Messrs. Bees vi 
_ishes having a high viscosity could of cold-rolled, sterling silver ‘speci- Bois and Sinsheimer concerning the 
be evaluated by th this procedure. is considered adequate abrasion test also” ‘appear to be 
In cases, probing with a rod, ance ce of uniformity. of results i in test- based on the assumption | that the 
although only qualitative, was smore ing liquid silver polish. We hav test intended to “measure small 
feasible. observed no variations in abrasiv e- differences between polishes of simi- 
happened that sev eral lots of determinations attributable abrasive characteristics. This 
‘an experimental polish had been variations among batches of is not the case. In the brass polish 
standing on the shelves for up tosix billiard cloth obtained under the ap- and silver polish specifications the 
‘months. A number of these had plicable Specification. maximum abrasive numbers of 40 


640 | 960 1280 


7 separated into a clear, aqueous layer __ The rubber head of the | polishing and 20 mg.. , Tespectiv ely, are Jarge 
and a ‘sediment consisting of abra- machine in this paper enough to be determined accurately 
sive. These lots, after shaking to shows no ev idence of wear of 1 the with’ an analytical balance. Ac 

a make them homogeneous, were in- type mentioned by Mr. . Mantz de- cordingly, longer periods of rotation 
= restigated by the same procedure, | - Spite the fact that the head has worn cannot be justified for inspection 

but 1 no difference could be — & groove approximately in. into tests. On weights of this magni- 

the brass polish table. . Itis possible tude, e, oven dryi ring to o constant Ww weight 
‘no rau and that: ours is a better grade of rubber ‘should not provide as significant in- 
ing. Oby test Spo tas than that used by Mr. Mantz. in in accuracy over careful dry- 


allow for determining stability is first grade, black, prewar rubber. 


ing with a paper towel or chamois. 
ASTM BUL LETI January 1948 | 


| 
“He q 
od 
a 
rat 
wh 
a 
on 
the 
— 
that polishes of higher viscosity do | 
& 
“of 
= 
— 
50 (TP22) Jar 


Glos 


ome Fu indamentals oF 
By Frank Mos 


DHE SIVES hi ave de 
veloped large by empirical meth- 
od and through the yes ars: “out, 


2 and try’ procedures were used for 


7 whieh w as depe ndent upon 1 che mical 
and_ physical forces. nt 


tendency is to perpetus ate the “spe-_ 


q 


hesion i is s due to the for rmation of an 


inte ermediate layer as an oxide film i 
or to the formation of a highly polar-_ . 


—e ‘ifie”’ theory of adhesion, and eve nin jzable ion on the glass surface. In 


. the joining of | materials. oa Adhesive the gluing of woods, certain evidence accounting for adhesion of the high 


+. formulation Ww vas considered an art (2) points sto the fs act that b: asic forces 
yather than a scie ntific endeav are involved. No « definite 
which relied upon the basic princi-~ isms e been 


4 


formulations. Also, sdhesion 1 may 


During ‘the last. decade adhesives the at have offere: 
“have become important for bond- -_ associated the adhes ‘sion phe nome- 
. ing - together a Ww ide variety of ma- non with certain chemical and phys- s- 
terials jals as as ‘ood, metals, rubber, ‘ical fore ces SUC ‘h as molec ule ar cand 
“glass, paper, and plasties atomic attractions, pol: of sur-— 
ith the dev velopment of ‘syn- “faces, orientation dispersion and 
thetic resins a new inte rest Ww as induction effects of molecules, | and 
ereated in the of ad- the functional or end groups of or- 
hesion, as suc th basic informe ition «ge unic compounds used in ¢ adhesive 
undoubtedly | will be necessary for 
the improvement adhesive fom be to electrosta tie, cov a 
mulations.. ad The nature of : adhesion lent metallic forees of the pri- 
has long been a controversial sub- mary valence type or to secondar 
y 
ject a and the present consensus ap-— or ran der Waal’s forces . Exper ri- 
pears to favor ‘specific a attrac- me entally, these attractions are diffi- 
tions’ as a basis for a theory of ad- cult to ‘determine, as well as to obs 
hesion.  Howeve er ‘no one factor tain, 
considered responsible, but basic ener gies have been calcul: ated 
principles” of chemistry and physics by Ps auling (16) and Lennard-_ 
tions” of materi: als. no satis- electrostatic attrac tions betwe en 
surfaces and charged particles. 
lished, exploratory studies were 
ence bonds has bee n demonstrated 
between certain fundamentals and Gurney 10 in the w use of brass 
wit 


finite values. How ever - bond- 

involved in the surface (14) has approximated the 
factory ation has been estab- 
eX effectiveness of primary vale 
initiated ‘and correlation attempted 

of adhesives and _adhesiv e through sulfur 
action is not prese ented in this | pe aper by coppe sulfide for mation. 
reference is made to previously. instal of chemical bridging 


published summaries by ‘Rinker: 
aad Kline un, al, 


4 


1ce 0 


as 


OF ADHE - the proteit in molecule of the glue, 
Early postulations desc bed whereas hydrogen bridging is active 
_hesion either as a ‘mechanical proc- =. in bonding cellulose chain units in 

which re lied upon solidification intr: amolecular attractions. 
the adhesive i in the pores of the A chemical bonding theory is sug- 
material or as a specific attraction gested d by Weyl (20) which h he des- 
= USSION OF THIS PAPER IS gs ture > 
cjruthor. | Address all communications or titanium oxide coatings on glass 
‘0 A.8.T.M Headquarters, 1916 Race St., Phila- 
Glass ‘Division, Research Laboratories, Pitts- _ 
burgh Plate Glass Co., Creighton,Pa. be responsible. d where 
boldface numbers in parentheses refer chemice al linkag ge is po sible e the ad- 
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per rsion effec predominate in 


on 
3 


4 hus, 


polymeric materials, such as poly- 

vinyl butyral in ‘safety. glass, Weyl 
gs states: that the v an der WwW ‘aal’s 


forces as well as induction, orienta 


tion, and. dispersion forces of mol 


culesare involved. 
De -Bruyne (6) ) sti ites that 
ajority of adhesives depend upon 
‘the seconda ary forces as induction, 4 
orientation, and dispersion; but as 
the _indue tion forces are usually 


negligible, the orientation and dis- 


‘curing the attraction of surfaces. by 4 
means of the adhesive molecules & 
In predicting adhesion de Bruyne ; 
(7) theorizes that nonpolar as well 
a8 polar m: teri: ils are held together 
by attractive force s, but as the ae 
forces are usually s stronger than the — 
n 1onpol: ur the tende ney is to squeeze 
the we eaker molecules from the 
1ixture which often results in 
h av ing g incompatibility of 
rials and lack of adhesion between 


l: wal and _nonpol: ar substances. 
in order pi, 


to secure adhesion 


ical 
actors that the sur- 
properties of the materials are 
_of primary importance. The physi-_ 
eal forces s included surface tension, . 


contact angle, and viscosity, whereas. _ 


"Wetting of the solid surface is 


fluenced by these physical proper- 
_ ties and also by the co condition — of 


solid. Surfaces are usually con 


taminated either oxide films or 


thin layers of 

energy and adhesion if the surfaces 

are not properly cleaned before 

bonding. he chemical factors” 

that w ere suggested s havi ing a 
arin, adhesion were the 
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the solid for the adhesive. 
tinker and Kline (17) contend that — 
the attraction of solid for liquids 
hich form the zero contact angle 
is more important than the wetting 
angle, whereas Bikerman (1) main- 
tains that the functions of 
the adhesive® are to displace the 


: adsorbed g gases, wet the surface, and 7 


a zero angle of contact between 

the adherent and the 
De Bruy ne (6) sti ‘thi it a zero 

angle of contact between two mem-— 


_ bers and the adhesive is indicative 


appraisal ‘alt: the suggested 


theori ries responsible for 
~ suggests that adhesion may | be a re- 


sult of a multiplicity o of fe vetors which 
be diffic to evaluate — 


by direct appr oach. 2. —The Cross- Lap Specimen, and 
Thus, i in ‘the following exploratory y C0 


udies correla ions s were ‘attemp 
between various properties: and the a our 


tensile. Strength of | bonded glas ass by 1 in. p a it right angles 


assemblies oO ano 1er Vv 2 piece ving let 
Fig. 1.—Glass Tension Specimen and = —alsq. in. bonded are: fo 


‘Fixture s for Testing Glass Adhesive Under sia 
Tension Loading. Re Surface | tension of the liquid ad- of 


larity of the adhesive, orientation 
force of the molecule, and the end 


_ The importance of functions 
inctiona q other materials as the test speci- 
groups of molecules has been in- ‘mens must achined to constructed. T he modifies ition con- 
vestigated Se ‘Ide n Prutton = sisted of mounting the point 


19) for th before cementing, and due to. the 

in. ) or the adherence o i paint “smooth surface the standard ser- Of light on a lever arm above a tilt 


Methods: me thod using ‘a Cenco No. 70540 
interfacial tensiometer. A modi- 
fication of the contact angle method | 


Gl: ass adhesion resents more 
presents | re 


films. . An adsorption method grips of testing one ing plate for hol ling the | sample, 
for _ determining residual not hold the glass without Appropriate protractors s on the plate. 
lence forces in connection with cer- age or “slippage. Consequently and leve r arm aided in me: suring | ge 
The ‘steel grip was constructed the angle-when the star ‘of incidence 
sults mdicated that the presence of as to apply. ‘the load on ‘the fl: lat just. disappeared from the droplet. 8 
if th glass -urface during the ev aluation Physical Properties and Bond 
sion, the group ‘was re- of the tensile strength. Heat-tem- Strength of Adhesion: 
‘Placed with sodium or by esteri- pered el: ass, “Here ulite,” ” we as Use 
fication the adhesion was markedly sad to “promote Da ita for contact. surface 
decreased. Doolittle and P owell failure i in the adhesive. ‘The type tension, and tensile strength 
(10), in copolyn merizing monomeric 


of grips and the tension adhesive bonds: between glass are | h 


given in ‘Table I and include the | 


are shown in Figs. 1 and2, 

glass specimen is; similar type: of adhesives \ which give 
the © Tents ative. Method of Test for adhesion, as W ell as the ones that 
Tensile Pr operties of Ac thesiv or no adhesion t¢ to | 
(D 897-46 T except that the e glass surfaces. The contact angle 


specimen is made by bonding three urements gave atic angie ary- 


"group was neutralized with  hy- of gle together where one inf from 43 to 3 deg, whereas the 
 droxide the initial adhesion was_ 


side f a 1i-in. squar f “Her ulite » advancing ‘angle varied from 18 
destroyed. is adhered to of 0 deg. T he vinyl acetate the 
Others (1, 6) have stressed the The bond alkyd types had almost a 


quare. 
importance of wetting as one of the was the average of ten replic angle of contact , indicating good 
“requisites of good adhesion. Also, tests. iin ty pe of wetting and spreading qualities. 


, the surface specimen is the cross-lap tension The modified phenolics or vinyl 

tension, and the cohesive foree of | = tel ti tai by cementing a a phenol combinations had relatively | 

the adhesiv e play | important. role Ss of ‘contact, | 


in w 1946 ook of A.8.T. Stendande, Part TB, 


proper tions of the group 
were present, or if the carboxyl 


& 


for 


; 
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surface of the adhesive drop-— 


wo w 


| 


: ‘Type of Adhesive 
| phenol 

Modified phenol 
-Phenol- aldehyde 
-Phenol- butyral 
Vinyl-phenol 
Buna N- 
Buna N resin-base 


Rubber 


13 


3 


37 


3. 


resin maintai ai 

ih contact, 18 _ The then N ad- 
en e had almost as high an ad- P 


of contact cas the 


vent w hich ated the meas-— 


~ urement by a skin formation over 


__ dee. 


BI 


4 


Angl Tension, 


‘Strength, 
psi. 


uconwon 


w 

= 


4 


check the above 
using Kellogg’s (11) captive bubble — 
method w where volatilization of ‘solv, 
ents | may be controlled while ma 

ing the determination. 
Wi he “high” surface tension, 54 

_ dynes per em in the ¢ case of the 

phenol-ale lehyde, indicates t 
a high cohesive force of the ad- 


hesive molecule may be ASSOC iated 


a 


“Fig. 3 for Con 


| ‘+ gether with a low surface tension as 


| of the liquid adhesive usually give es 


let and mi may have been responsible with the low. adhesion v value. 
the lack of wetting. In the case ting appears ‘be an import tant 
of the phenol-alde hyde, the lack of requisite for securing adhesion. Sur- 
wetting probably was influenced faces, such as glass and metal, whicl 
by the higher viscosity and higher are easily contaminated by the at-— 
surface tension. in. examining the ‘mosphere or other environmental 
bond» strength in relation to con- conditions, usually have ‘thin films 
angles and surface te nsion, gases, grease, or moisture rapors 
correlation exists between on their surfaces. . For example, 
Dag factors, a high surface e ten-" if a plate of glass i is held in a flame, 
the moisture is rapidly « driven from 


sion | coupled with a large | angle of | 
 entact indicates poor adhesion, the surface. The glass surface ma 


while a sm: all angle of contact to- be. treated to render it hydrophobic, 


in the case where chlorosilane 
Cr vapors are fore ed on the moist sur- 
a higher adhesion value. Although 
there appears to be some correla-_ 
tion between wetting and adhesion, _ 
the contact angle at room temper 4 
_ ture > may | be only one of many fac- 
responsi ble for obtaining 
. Also, in n the case of the 
heat-cured or ated type 
of adhesiv es the contact: 
approac aches 2 zero W hen heated to the on bonding strength was inves 
flowing temper: rature. This was the gated for glass” surfaces using 
with the Buna resin-based modified phenolic, and 
adhesive, the vinyl acetate, thenitro- -butyral adhesive. Table II gives 
¢ellulose-vinyl combination, and the tensile strength values 
thermoplastic modified phenolics ,as under the varied conditions for 
a zero. angle of contact wa as found 
_ When examining these 
=. elevated temperatures. The Lang- 
muir method does not appear appli- 


are. then. bonded with a modified 
phenolic adhesiv e, very little ; ad- 
hesion is secured. Such treatment 
rendered the surface hydrophobic 
; and reduced the interfacial attrac- 
tion, givi ing a higher co contact angle 
and poor adhesion, alt 


low for the phenol-butyral combina- 


mation. Thus, studies are under chemical treatments, thus indicat- 


| BULLETIN” 


WwW | tact Angles. 


- the surface, as pumice 


y bo mding anodize 


‘adsorber ln material and the 


‘TABLE. 
i GLASS SURFACE IN RELATION TO BOND | 


face. the treated glass surfaces 


with dry 


‘Fire polished by hold- 


effect of surface 
a Chromic acid cleaning 
a phenolic-_ 


two adhesives. res. The fire 
adhesiv es at pumice and water treatment gave failure was very prevalent when the | 

the lower value for the phenolic, adhesive w was applied directly to to the 
~, while the same two treatments w ere anodized ‘surface, but if the ‘anod- 


tion. Cleaning v with acetone 
peared almost as effective as the pure aluminum surface, adhesion 7 
was ‘sufficient to cause glass fail- 


that any treatment 


whicl Linsures 
good etting | appears desirable. 
“In cases as W here the clean-| 
ing m: iterial may be adsorbed on 
or 
between the 
adhesive 
resulting in | lower adhesive strength. 
influence was de monstr: ated in 


CLEANING 


adhesion i is pe irtially 


-IL—METHODS OF 


| Adhesive Bond 


Medifiea” 


fethod of Cleaning | Phenolic, ral, 


100 


875 


Cleaned with c. p. ace- 


_ inginopen flame....— 
mmersion in concen- 
trated HCl, rinsed 
and dried.......... 
Immersion in 25 per 
cent NaOH, rinsed 
and dried.. 


810 


rinsed and 


golution, 


mirror ‘using : an 
Adhesion 


izing material was removed d and the 
adhesive applied directly to the 


| TABLE I.—CONTACT ANGLE, SURFAC BETWEEN 

8 
| 
0) % é 
| = 
7 

| | — 

— 

— 

| 
.—l 
a 


ure. . Further influences o of ‘surface TABLE —compaRis ON OF 


characteristics we iting wer were 


tact angles as the. criter ion. Glass — 
as subjected to different cleaning 

procedures as fire polishing, polish- 

with eme ry paper, treating with 


hydrofluoric acid, “chromic acid, 


cleaning solution, and chemical pure 


brating agent, the contact angles 
obtained following these cleaning 


solvents. Using water as a 


gave a ze TO angle, 


ean- 


was ‘not as important as ing 


a uncontaminated surface. 


F unctional Group and Adhesion 


STRENGTH OF ADHESIVE 
GLASS SURFACES WITH AND WITHOUT 
PRIMER COST. 


[Bond Strength Under Tensile 


 Herculite Herculite 
Glass Surface} Glass Surface 
Ty] pe _(No Primer) Primer) | (with Primer) 


1575 8200— 


2240 
Resorsinol No. 1. bine 


300. 


Modified phenolic i 
 Phenol- butyral.. 
-aldehyde 


-Resoreinol No. 2. 
Phenolaldehyde.| 300 
Buna N-vinyl. 1200 
Buna N-modified 1200 
creased adhesion was secure 1 due to 


ae ange in ‘compatibility by 
exposed functional gr oup. 


order to further 


In the new developments in a . above postulation that by changing 


hesive formulations , attempts are 


being made to secure adhesion to 


wide variety of materials. Un- 


-doubtedly the versatility of these 
adhesives is being attained 
by havi proper functional | groups parison of the tensile strength of the standard. 
_compati- adhesive: bonds which \ were deter- si 
According to de Bruyne _ mined for the two sets of conditions. — 
‘The ds ata illustrate that incre: 


newer 


insure 


an (6), the orientation of the molec ule 


ample, gel latin and 
photeric ‘materials, and their func- 
tional groups are orie ntated with | adhesives that were definitely phe-_ 
respect: | to. the s 
Ww which i in turn alters the active end increases in 


group of the molecule. Primer coats while the 


butyl rubber failed to give perma- 


ment, adhesion to the glass unless 
Spee ially prep: ared primer aC col- 5 


constituent, an orientation of the 


“may | be the necessary re -quisite for 


see ‘urin bond. For ex- 
glue are am- 


surrounding media, ‘ 


the functional group of an exposed 
surface an increase in 1 adhes sion 


BETWEEN 


acetate and Ww ater, styrene and 


glass “surfaces. 
Ww ould result, a number of ‘adhesives 


= tested using the primed glass 


te ‘nsile- bond 
might indicate that this ‘pe articular 
ty pe of may be merely ¢ an 
_ adsorption phenomenon, rather | 
than a chemical force where definite 


functional groups a re comb ined. 


Studies | were attempted to deter. 
mine 


any 


may be e caused by the coatings on 
glass surface. 


molecule i in the bonding of various 
materials. technique (7) was 
used for ¢ hecking gl: ISS and modified 


glass surfaces using a benzene and | 


water mixture as | the standard. 


Other mixtures as monome rie > vinyl 


Ww ater, 1 me ethylmethacrylate and 
w water r were tested for metal and 
he r results ob- 


tained from “the monomer-water 
‘mixtures were dentical for the 


surface. Table III gives a com- respec ‘tive surface obtained from 


‘ing or improving the chemical com-_ 
f patibility | bet wee n mater ials being 

bonded increases: “their attraction 
ultimate bond strength. — _ The 


nolic in composition gave the 


adhesiv having the 


_ have been very effective for changing = gr eater proportions 0 of vinyl or Bun: sz 


and the surfaces. Thisis essentially 
an orie ntation phenomenon w Ww hereby 


the p primer constituents are linked 


the re respective surface to 


“example of this _type_ of reaction 
was encountered in adhering butyl 
rubber to glass. Almost a any formu-| 
lation which had an 1 affinity for the 


much the primer p modified phenolie ‘adhesive. 
btained between 

aluminum and the adhesive. 
However, the aluminum film Ww 


of a colloidal silic 


ind a phenolic 


molecule undoubtedly occurred 


the colloidal “silicate 


attached to to the silicon-oxygen net- 
work, whereas the phenolic radical 


vas exposed at the surface of the 


rimer film. , im 


posed po polar or nonpolar groups. An ‘ 


adhesion betw een the aluminum 


glass may be characterized 


_ “compatibility be tween the adhesive _ N as their base gave little or no in- 


The method does: 
not sensitive enough to 
termine: the orientation. ¢ a thin” 

surface film on glass as the results 
obtained were approximately the 
for the primer coated surface 
as obtained from the polished pla ite 

Another attempt as made to. 


“assoc ‘iat the e ffect of funet ional 


— 


bond strength, = groups ‘of chemical and 


adhesion . A smi all portion of the 
chemical was placed upon the glass” 


crease over that secured from the point, joined u under sufficie pres 


‘polished surface. For example, the 
phenol- aldehyde which has normally 
‘no adhesion to polished plate glass 
ine reased to 650 psi. on the primed 


surface, while the modified phenolic 


doubled in bond strength. The 
N- based adhesiv e gave no- 


_ increase in 1 strength from that 
tained from the original polished 


adhesion was 0 
pulled from the glass surface. The 


an oxide film ‘or as 2 a 

of the Si-O netw ork. Howev er, the 

U LL E T 


NHestearate.. 


sure to produce intim: ate contact, 

and then allowed to solidify belie 

testing in tension. ‘Table IV gives 


the bond strength of various 


4 

surface, br ought the. meltiag a 


TABLE -IV.—PURE CHEMICALS 
i. HESIVES FOR JOINING GL: 


Compouryd Psi. | Failure 


Diphenyl No adhesion to glass 


o-Hydroxybenzyl al- (27 75 Cohesive 
cohol = 


Dichioro phenol..| 0 |Noadhesion 
-Nitrophenol 15 |Cohesive 
o adhesion iad 

No adhesion wo 

No sive 

40 \Cohesive 

130 

320 |Cohesive an 

 hesive 

|Adhesion < 

110 |Adhesive 

7 walt co- 

_ hesion 

160 |Cohesiv . 

230 |Adhesive 
50 |Cohesive and 


or 


Glycolic acid.... 
Cinnamic acid....... » 
Stearic acid 


Maleic acid. . 
Na-K-tartrate. 


= anhydride. . 


a January 1948 


changes in polarity that 


‘De Bruyne has” 
‘emphasized the polarity of the 


1215 


a 


co 


— 
— 
— 
BE 
— 
— 
q 
— 
— Bh 
4 
— 
| 
| 
applied to the glass surface means of an evaporated aluminum 
before applying the adhesive for on a glass surface which 
— 
| 
q 


7 -polyn mers s either a as end g grou 


‘side chains” increased adhesion. 


carboxy 
as s being effective for in- 


creasing adhesion and consequently *herefore, considerable importance 


number er of organic acids were 
tested. he results show that 
_ majority of the selected acids were 
 noneffective as adhesives for Her- 
surfaces. Maleic tartaric 
- and citric acids gave bond strengths 
from 110 to psi. However, 
when Na and K were substituted 
for hy drogen in tartaric acid, 
hesion was increased to 390 psi, Tackiness and Adhesion,’ 
One bad feature of using hot melt 
— techniques with dibasic acids i is that — F. L. Browne and T. R. Truax, ' “The 
thermal decomposition may occur. _, Place of Adhesion in the Gluing of 


Wood,” Colloid. Symposium Mono-— 
substituted phenols graph, Vol. 4, pp 569 (1926), 
were tested as adhesive es, 


and ‘Industrial Rese arch, “Forest, 
Products Research Lab. (1943). 
me N. A. de Bruyne, “The Strength of 
16, pp. 115-118 (1944). 
“Why Does Glue Stic k?? W. 


Glued Joints, ” "Aircraft Engineer 
March, 1940, pp. 68-70. 


may be 5 given to functional groups 
of molecules as an influencing factor 
for obtaining adhesion . Work along 


= 


tablish their association. 


CES 


Journab 


Glues,” Report B, Dept. Scientific 


Ld 


faces than the pure phenol, i indicat- 
‘ing that the additional functional 
1p may have been responsible. 
McBain (15) ¢ associt ites have 
previously se cured adhesion with 
pure | compounds with op- fliw 
tical polished surfaces, and the d: ata 
implied that certain end groups as 
anc were effective in 
securing at adhesion. Other | inv 
- gations (9, 18, 19) have presented 


Adhesion,’ Journal Scientific Instru- 


ments , Vol. 24, pp. 29-35 (1947). 


28, pp. 51-54 (1939). 
Del Monte, “The | Technology of 
Adhesives,” Reinhold Publishing Co., 
New York, N. Y. (1947). 
M. Powe 
“A New Resin for All- Dry and Low- 


support the A. K. Doolittle and G. 


functional groups” attack hed to cer- 
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2 teat stortio 
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nterpretation of I 


The graph of the log of deflection in the log of 
ia ore rature with regard to heat. distortion data has led to some interesting 

observations. A marked difference betw een the behavior of thermoplastic _ 

and crosslinked materials is shown. — Interpre tations are presented | for each — 


J 


“ease. The heat distortion test is put on a somewhat sounder thermo 


basis. 


T HERE has fraction of the polymer having the 
growing feeling that it should lowest molecular weight. While 
possible to relate the shape of the - specific correlations were not ob- 
heat distortion curve to parameters tained, : an empirical 
_ which could be related to the known 
q physical constants of the plastic 
materials under test. For instance, — 
it might be possible to relate the 
yield point in some way to that. 


—DISCUSSION OF THIS PAPER 


arrived at which seems to allow the 
interpretation of the heat distor- 
tion data for a thermoplastic ma- 
rs: he heat distortion: test as now 
conducted is arbitrary in that one 
point (the 10-mil point) is selected 
from a great number of possible 
points. has been customary 
“eonsider the curve di of f deflection 
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of PI 


versus temperature as having s some ; 
significance. F requently the _de-— 
flection in mils, F, was plotted 
against. the temperature, t, i in 

grees centigrade. However, little 

_ insight into the nature of the physi- 


cal ‘process was obtained 


Data lastics 


of is defined in AS'T.M. 
Tentative Method D 648* as that 
é temperature at which a 5 by 3 2. 
>in. bar is distorted 0. 010 in. 
maximum fiber stress of 264 psi. 
between 4-in. supports when heated | 
at a rate of = 0.2 C. ‘per min. 


In the General Electric Company 
Tentative Method of Test for Heat Distor- 


tion Temperature of Plastics (D 648 45 T), 
oe Book of Ks. T.M. Standards, Part III-B, p. 872. 
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ee Plastics 


customary to substitute a smaller 
test specimen § by # by ¢ i 

(dynstat sample) for the 

‘bar when only small amounts of 

material are available. Under these 

ee conditions, a 5-kg. weight is sub- 
for the “standard 2.5-kg. 
smaller pieces under the greater 
have found in numerous: 
comparative | experiments to agree 
Re: quite well with the data obtained 

under the standard test. conditions 
if six degrees are deducted f from the 
heat ‘distortion temperature when 


Laboratory been 4 
absolute temperature 


load. The data obtained with the 


deflection in 1 mils, is the 

in degrees: 
Kelvin, and K and m are | arbitrary 

a parameters. It is obvious that 

— plot of log F in mils versus log T 

would give a linear graph of slope 

m. Applying this to thermoplastic 


= 


TEMPERATURE 
DEG. CENT. 


> 


"materials such as poly styrene 


cellulose acetate, , graphs of which 
Figs. 1 and 2 are typical w ome ob- 


al In general, for commercial pol 


y- 
- Styrene renes (Fig. | 1) it was found a. 


the graph resolved itself into two 


‘straight lines intersecting as shown in Fig. 4 demonstrate that 


characteristic temperature regar d- 


the smaller yes isused. = —_siless of the source of the material. 


iT his intersection was also found to 
be characteristic when the dynstat 


samples were used with the increased 
weight. WwW hile _only incomplete 


data (up to the 10-mil point) ‘were 


available for the cellulose acetate 


and no break in the line was ob- 
served, it is our conviction that 
when more co complete plots can be 
made, the characteristic graph will 
be obtained. 
purposes of reference, the 


oo line of these plots was called — 


and: the upper line b. 
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OF ABSOLUTE 


TEMPERATURE 
i.—Log of Deflection in Miis 


Log of Absolute Temperature Plot for si 


Polystyrene, Dynstat Size Specimen. 


Ds ATA. 
"THERMOPLASTIC MATERIALS 


2 To repeat the long list dem ts 


relations which were tried in) the 

rik attempt to correlate the data would 

only consuming. ‘The 
simple re lation that was 

arrived at was where 


=), 


250 

TEMPERATURE 

‘Fig. 2. —Log of Deflection in | Mils versus 

Log “Absolute Temperature Plot for a 


The inter- | 
section o lines ¢ 
ba] 


AND DIscuUssION: 


LOAD, 


was made to 


t, varied with the load wed: 
The samples i in this experiment were 


stat sample transfer mold. This 
makes five identical samples 
per shot. Therefore, these pieces 
should be very ‘similar as far as 
their thermal histories are con- 


cerned. It was found that the slope 
of c was nearly invariant with load 


while the of b w 


Bs 


Fig. 5.—Composite Plot of Log of Deflec- 


Fig. 3. —Change i in Slope of c and of b with at 
in Load of Polystyrene, 
material are the- principal physical 


This region should not 


molded from. poly: styrene in a dyn- 


fr 


Fg g. 4.—Change in Heat Distortion Tem- 
perature and in ¢; with Changes in 
of Polystyrene, Dynstat: ‘Specimens, 


distortion temperature versus 


while ¢, is essentially invariant with 
_ changes in load, the 10-mil heat dis 
tortion decreases with 
increasing load. The deflection 
versus temperature data for 
experiment are shown i in asomev 


idealized form in Fig. 5 


‘LOG OF ABSOLUTE 


TEMPERATURE 

tion in Mils versus Log of Absolute Tem- — 

perature at Various Loads. 
Size Specimens. _ 


offered as. an _explanation of the 
above ds ata. Region c is that region 
in which thermal expansion and 
spreac ling of the chains of the plastic © 


"processes. 
-much affected by changes in load 
| 

over long periods of time. 


The inflection point, tr, marks the 


end of the primary process 
might be called t he second order 
transition point under t the condi- 
tions of the test. Above t, the 
chains have sufficient thermal en- 


ergy to rotate and pass one another. 


‘Therefore, in region b plastic flow 
is encountered and the slope of 4 

4 


is very load sensitive. No explana- 


a. tion has been found for the fi act “= 


January 1 948. 
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OF ABSOLUTE TEMPERATURE 
Fig. 6.—Log of Defiection in Mils itil 
Log of Absolute Temperature Plot for 


Solvated (Toluene) and 


Drying Two Weeks at 8( 80 C. 


or solvent is 


to polystyrene to spread the 
i chains, 01 ‘one would expect that the c 
region Ww would disappear and nly 
i the b region v would be found. * i 
Fig. 6 are shown the heat. Hatctiele 
data for polystyrene “sample 
before and after been freed 
of solvent (toluene). It is interest- 
ing to note that the typical curve 
developed after the ‘solvent has 


heen more or less 


Attempts to relate c or b 
to the molecular weight have not 
been successful. This may be due 
the large experimental error in 
"determining these slopes. Howev ever 
it has been found that ¢, is essen- 
tially independent of molecular 
weight (as indicated | specific 
Viscosity | at the same concentra- 
tion) at least in the r ange usually 
found in commercial poly mers. This 
is ilustrated i 


Wa. 
Fig. 7.—Variation in t. with Specific Vis- & 
of a Series of Polysty- 4 


“temperature After this relation 
had been found, Nutting‘ published | 
equation “which ‘is broader i ‘in 

N 


scope. Nutting’s equation was ‘ob- 
,*R.F. Boyer and R. 8S. ‘Spencer, Journal of 
Physics, Vol. 16, p. 594 (1945). 
*P. G. Nutting, Journal, Franklin Institute 


— 


He heat distortion test, 
j 


drawn for ‘sloping curves. different 


-mentally ev idence has 
presented at an A.S.T.M. 


-some changes would be found 
+ 
_ The effect on the v alues of « c, b, 
' and t, of smal] constant changes behavior ris ba ased up upon m the si sup- 


= Standard Bar Specimens, Commercial 


oe slope of ¢ varies consider- 


3 ably Despite this possibility for 


error in the v alue of c, it was fe at 
that the | dial gage should be set at 
zero, since if the equation were: 
‘ obeyed, the deflection at room 
perature should be exceedingly : small 
so that the actual error in the setting 


ould be ¢ constant during ale 


and if it 

is assumed that the time factor is on i far i in the discussion, only the 
too important, Nutting’s | equa thermoplastic materials | hav e been 
tion reduces to that which has al- considered. The curves obtaine 

ready been shown, namely, F = from the log deflection: versus 

KT° below t, and F = K’T? above absolute temperature plot for 


With regard to the const: ancy rab to explain . In Fig. 8 are shown the 
of a commercial polystyrene 


equation, it may be argued that in and a lightly crosslinked _ poly- 
The latter is” strikingly 


this paper straight lines are | being styrene. 
‘from the former. 
latter the “region has comple tely 
dis: appeared. 


n,m, and r = constants, 


= the 


However, it has been shown experi- 
as been 
_meeting)® 


over a reasonable the reached. ‘this point an ‘abrupt 
rate of heating ca ‘yielding takes” place followed 


causes | no great 


“changes in the results. could ‘more. gradual cha nge. This is 


al Attle gr no — |: 


undoubtedly be shown that if the 4 followed finally by a region of ‘highly ee 


rate of heating were much reduced, accelerated yiek ling of the 


specimen. 


possible interpretation of this 


‘such : as might be found if the gage 
were off by 0.1 mil was studied. 


Neither b nor or ty, was aff affected. I low- 
Co., Wilmington, Del., reported at the meeting _ 
Section E, Subcommittee [II of M. 
_ Committee D-20 on Plastics, held on March 2, 4 
ae 1943, that the rate of heating may be varied from — 
yw deg. per min. to 2 deg. per min. without — 
significant change in the heat-distortion results 


position in a lightly cross- 
linked material the theory of prob-— 
ability suggests that there will be 


crosslinkec d than regions” be- 
een them. lowever, there i is 
crosslinking: in all regions 

line which denotes the 


chain spreading process is is not found 


s 

* When ¢, is reached, flow would 
occur within the crosslinked | region 
until the crosslinks have all tight~ 
ened up in a particular region. Then 
the flow would slow somew hat. 

inally, at higher temperatures, one 
crosslinked region would tend to 


flow another and so a second 


06 


4 


OF ABSOLUTE TEMPERATURE 


a of should not continue in in- 
ei lefinitely. No li it has been 
Log of Absolute Temperature Plots for | found even with dynstat size pieces 
up to several hundred mils deflec-— 


3 — of Polystyrene and Crosslinked 


regions which will be more highly f 


i= 
| | — 
4 
= 
ie 
| — 
og 
4 
4 | 
| 
deflection F in mils is found to” — — gumed, as stated before, that some 
crosslinking exists in the inter 
region spaces so that the second type_ 
bg 
tor — 
q 
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ve 
53 2s7 259 2S Fig. 12.—Log of Deflection in Mils versus 


ry LOG OF ABSOLUTE TEMPERATURE of Absolute Temperature for Idealized 


Log of D Deflection in ‘Mils versus Log of Absolute Piet a 


shape of of the curve e for b, and for ‘very highly crosslinked tl of tl 
highly crosslinked polymer can line a would be parallel Of the 
predicted from the preceding dis- to the abscissa. The slope of t the simple ideas presented here 


cussion the lightly crosslinked as found to decrease in more or | to explain the 


i 
system. The major difference be- less regular fashion with i increasing materials: and probably the light 
crosslinked materials. However, 


tween the two is that in the highly density in a series of samples of a these f. 

crosslinked system, there would be polymer whose density was know n t 

little o or no flow of one region to increase with i increasing amounts Nighy onlinke 

followed by a leveling of the curve creasing crosslinking. However, all thes 
a more or horizontal line. the _ temperature at which lines a deserit avior a these 

A curve for a an n actual specimen b intersect was to in recor sample 
‘upsweep at. ‘the end. of this curve 


was the result of the gradual crack-— 


breaking of the test specimen. never will. In Fig. 12 is 


the plot of the general case. It isa 
logical combination of the ther ermo- 


plastic and crosslinked curves. 


r 
The data presented in this paper 
have demonstrated that for a ther- 


a, 

moplastic the simple rel: ition. F= 
is obeyed up to the tempera-_ 


PERCENTAGE OF CROSS => ally inv ies in 
LINKING AGENT ADDED essentially ariant vith changes 

specific: viscosity. The slope of | 


LOG OF DEFLECTION F 


es 


‘Fig. 10. —Log of Deflection in versus Fig. Changes in Slope a a versus 
of Absolute Temperature Plot forfa Percentage of Crosslinking Agent Added is very load dependen it while the 


Cross-linked Showing: Regions b Without and with 15 per cent ye of c is insensitive to load. 
anda. 


found in examining ‘That the | of a me the region is not. in evidence. 
‘tain _Materials using the dynstat— of the amount of crosslinking is curves s show b region 

specimens that the data for these borne out in Fig. 11. In the upper addition to an. a region. T he slope 
crosslinked materials could be re- 7 graph is shown the variation of of a is to a great extent related to_ ; 
solved into straight lines as_ slope a with the added amount of “the degree. of crosslinking cof the 

in Fig. 10. The upper crosslinking agent in a se series of ‘polymer. 
was designated a a and the lower, b. samples as to the lower In the case of neither the thermo- | 
he slope of these lines is dependent plastie nor the crosslinked polymers d 
on the load used. However, for samples w was added 15 cent of an do the authors” feel that the final 
constant load, it was found that the > accelerator. These plots show quite picture has been presented. The 
slope of a was a | measure of the . “cle arly that the slope of a is ‘a fune- ideas and data given here have been . 
brought | forth in the hope t th: at they 2 
ere no -and that the behav of change may be of some 
would be a continuation of orkers i in this field. 


Jenny 


my 
4 
i. 
the 
me: 
the 
bri 
ie 
ger 
lat 
rac 
the 
2 
, ry 

—_— 
em 


aph nd evel opment 


fal 

radiologists. and 

“observ ed the fiftieth anniversary of 

-Roentgen’s discovery of the Roent- 

gen Ray, or, we usually refer 

it, the X- Tay. It is fortunate 
that this a anniversary ye coincides with 

the release of some of the develop- _ 

ments” which took place in X-ray 

technique under the stimulation of 

the years, since we may thus 
pring up ‘to date the surv rey of 
progress which has been made 
the X-ray art in the last century. — -i-% 

- 


Fig. 2. pall Typical Modern Hot Cathode X- Ray Tube. 
xtremely of Ph are furnished by a hot filament and bombard a tungsten target, generating X- “rays. 


end of the tub These electrons effective size, permitting ‘greater 
impinging on the glass. end of the energy dissipation, is_ ‘Shown di 
= excited X-1 radiation. A radio- "grammatically | in Fi ig. 2. With this 
with a radiograph of a hand may 

‘an exposure of 1. 

_ As an indication of the contribution id ata suitable v v voltage us waning intensify y- 

“to speed made by m modern films and ing screens. 
ELECTRON intensifying ‘ing screens, a similar radio-. The tube ai and ‘apparatus: 
: =) graph was made in our laboratory described Ww - make ‘such a a picture 
using a a replica of Roentgen’ s tube 

“Fig. excited by a 20-kv. spark coil in of emitted in 
Type Used by Roentgen When He Dis- 5 min. on modern film with nose — such a short time must be sufficient — . 


i The glass wall of the bulb became the X- — _ The use of a metal target instead effect as the conventional X-ray — 
emitter under electron bombardment. 


of the glass end of the X-ra ~ray bulb tube produces in much longer 
as the source of X-rays was also posure times, the current through 
Roentgen’ s original tube we was con- investigated by Roentgen and this the high-speed tube must be pro-— 


Ay 
. 


i nth iain a second 


structed of a lime glass” bulb pro- factor added greatly to the efficiency portionately increased. T his re- aie 
h 


: two electrodes as illus- of X-ray production. In th the modern quires that electron currents 


trated in Fi ig. When voltage ‘conventional X-ray tube of the hot 1000 to 2000 available. A 
from an induction coil. was applied cathode type introduced 
between the anode and cathode, Coolidge in 1913,? the source of to 1000 is an 


the remaining in 1 the tube Was electrons is a hot filament, and the 


ionized and the resulting bom- tube is so well exhausted that no 

-bardment of the cathode by positive appreciable ionization of the type a 
ions caused the emission of electrons responsible for the functioning an important factor in the 
mall were accelerated toward the Roentgen’ s takes place. A oof the tube. This will be discussed 
‘NOTE.—DISCUSSION OF PAPER Is modern version of hot cathode, later in this ;paper, 


I j= 


dies. 


tions to A.S.T.M. Headquarters, 1916 Race St., _ 
@aledelphia 3,Pa. focus principle hich Per mits the 


Presented at a Symposium on Ultra-High actual size of the focal ‘spot to be 
_ Voltage Radiography sponsored jointly by y } 
4.8.T.M. Committee E-7 on Radiography andthe greater than the 

American Industrial Radium and X-ray Society, 

din Cleveland, Ohio, February 8, 1946. _ v 
Electric Corp. » (1913). 
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= — den in te 
he first effective step in this 
tion was taken by Max Steen. 

4 in 1938, by the discharging of $m 
—— 
— 


sisting of two mercury | pools con- Wi di of high voltage while current 
tubing. When the condenser dis- the production of X-rays. Figure 
charged across this tube, a cathode ‘ay j. bre 3 (c) shows a rough sketch of the 
hot spot formed on one of the pools | 4 ee ee rene electrode forms finally adopted and 


which result in some focu: ‘using of the 
capillary and | impinged on the electron beam on the anode. WwW ith 


mercury ¢ of the other pool | with this arrangement, was possible 
consequent generation of X- -rays. to secure currents of the order of 
At ordinary temperatures, howev er, 1000 voltages 300 ky, 


electron current flowed through 


the current is uncontrolled and the 4 ond TRANSFER to Secon PLanc W hich prov rided sufficient 
discharge has a negative output to take a picture in 1 
teristic. It is, therefore, n necessary second through 1 in, of 
to control the ambient temperature 
hence the pressure in the tube 
hence the pressure in the ube =! 
within rather narrow limits in ord er ELECTRODES. 
= operating temperature is in seen from the following analysis, the 4 
—— minimum permissible size of the 
succeeded in ‘obtaining pictures A spot is” controlled by these 
bullets in flight. and in wood blocks, energy considerations. 
e 


although the operating difficulties The energy of f the »pinging 


cd of such a device are considerable. si ment of the Special Cathode for the High- — electrons is s dissipated I ir differs 


About this s same time an inde- "Speed X-Ray Tube. ent ways: — 


pendently of Steenbeck, a 1 a mercury (a) Simple point to plane. 


(b) Stabilized are with transfer to anode. + 
discharge tube was “constructed by Further development with focusing of 1. the production of X 
Kingdon and Tanis of the General ee ‘This ‘accounts for a fraction of 1 


Electric Co.’ for the: purpose of per of the energy. 
testing the reciprocity law in the contaminated surfaces or from 2. Light and heat radiated from 
_killine of bacteria. by X- radiation. sharp edges o1 or points on the e lec- the focal spot account: or 1. to 
> was similar w to that of trodes. Such bursts of coldemission cent of depending 
Steeuveck its operating charac- ere found to be of quite high cur- on the exposure time. — 
_ teristics but was provided with . rent value and it was thought ' that Fr 3. V aporization of the tungsten 
tungsten anode. Although the ex- possibly they could be turned toa target accounts for 3 
posure times were of the order of useful purpose by adapting them = of the energy. 
few microseconds, ‘no attempt w was to form a cold cathode: ~ Heating of the tungsten 
the -eond at and near the focal spot 
absorbs from 90 to 98 per cent of 


point was located adjacent te “It is s obvious from 
be plane electrode and voltage applied tl t dt tion of he 
ston Arc TuBE sid erations con uction of heat 
i a It w parent that a better — litions, the potential gradient — rom the focal spot area to the sur 
source 0 electrons t lan was 1ere- could be raised ‘su cient y igh to on to play the major role in wre 


tofore availablé would have e to be dissipation. “for any total 
quantity of input the “amount of 


found if a practical tube for micro-- 
heat conducted a giv area 


4 


second radiography was to be de- quent vapori- 
veloped. The development of such = zation of metallic atoms and the 
source thay be br iefly traced resultant discharge degenerates 
om. It had long been known a metallic are capable of carrying 
y t tube ltage in decreases, that ‘one w oul d expect 
within un the tu Dut rat. er On the this case apses aimos imme- be quite sm: all for “exposure 
state of contamination or surface diately to a low value ‘and appre-. 1 such 
times: of about microsecon suc 
gas act accumulated on the e electrodes Gable pre oduction of _useful X-rays: sidering ere. It is 
walls of ‘such tubes. Tubes is therefore precluded. Figure 3 (b) are cons 
wa h fortunate that the hes at. ‘dissipated 
been tested and found to flash bac uird electrode enab es 1e exposure according the 


van had su iced for or satisfac- and the cathode 1e magni ude o 
current in this are is limited by id 

| were due to the resistance which forces the main 


emission of large bursts of electrons ‘discharge to anode. his ar- 
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ada high-speed tube taken 
. hile the discharge passed. The 
effect of the i impinging electrons on a 
the tungsten surface may be econ 


by the fla ish, and the of the 


strike the tube. walls and are: 
reflected back while most seem to j 
end at the tube wall, producing 7 
gradual black ening on inside 


-Crrcurr ror Unrra-Speep Tuse 


= The manner of operation of this — 

— devi ice may be seen | by refer rring to 
the circuit shown in Fig. 
bank of ‘condensers is charged in 

parallel and discharged in series” 


through the connecting sp: wk gaps. 
results in a multiplication of 
charging voltage by a factor 
equal to the number of condense 
‘employed. The condensers are 
charged through the valve “tubes 

Vie and V2 by means of the trans-_ 
former to a voltage ‘somew hat 
lower required to break down 

spark gap. C ondenser Cy is 


exposure, the circuit is broken 
the’ loadin 


| at P, the ct the grid of the 
’ g in total energy per-— intensity of the X- -ray f at the charge on the grid of the 


mitted per unit area to raise 


thyratron 7 leaks off —_—— 
surface to temperature Tn, 


a condenser C, to discharge through 
the A considerable portion on of the 


f the induction coil whose second-_ 
anode material, mig, lectrons ma ay de deflected trom ta the ary give es a sufficient voltage im- 


the heat capacity target and pulse to the high voltage-circuit to 


~The discharge legenerates er. This results in the. break-— 
ito a low- -V -voltage are wssing very down of the surge generator gaps, 

high « currents with» little energy impressing a high voltage between 

of 0. 02 loss in the t tube, G H. Field « electrons are 


7 rapidly with: decreasing voltag 


charged to 100 kv. (ond assuming The time is short that drawn from G and this initial 


one quarter of the cale ulated values 


. discharge time of 1 microsecond) ev en witha high r rate of evaporation discharge evolves into a metallic — 
a focal spot area of approximate ly _ the total material loss per satel are between G and H w hinh spreads s 


{ 16 sq. cm. would required to is ot out into the focusing cup and be- 


dissipate the energ y of the electrons 4 hese conditions indicate that a ov virtual cathode of ap- 
“without izing the tungsten the focal spot. an and he mee the ob- parently unlimited current-carrying 
target. Tt. has been found that tain: able definition ean nev er capacity. Due- to the action | 
focal areas of | from one eighth made as” ‘fine in a tube operating at Tesistance J, the discharge 
~ these extreme ly short e exposure times a to anode I ond X-rays are produced. 
are sufficient in practice and that as they may be in tubes « operating ye i Such a field emission are cathode, — 
while some vaporization does occur, the conventional ‘Inanner, . How- capable. of furnishing extremely high 


= eral thousand exy exposures could be ever, adequate de finition for most = current densities, has found applica- 


given before the tungsten deposit, purposes easily obtained and tion in electronic devices other than 


becomes st sufficie ntly thic to absorb rather fine definition can be X-ray tubes. 


the X-rays appreciably. ~The tained in ene direction — The time of forma ation of the 


“of the to hold i in this is harge ort, and tube 


The total discharge time of methods électrodes 


- the most important of w vhich are: 


the condenser may bes sev yore as in th commer 


Figu is a 


.—l 
| ia 
— 
“a8 
— 
— 
— 
ind 
— 
3 
| .—l 
7 
spark in air, since a parallel rod 
bs _ spark gap will jump a considerably — 
larger spacing without the tube in 
BULLETIN = = (P33) 64 
j 


various volte age settings. At 

lower left, the triggering 


Tube While the Is Showing the ‘Traces of In- 


transformer or ‘impulse coil may be 


Wer 


circuit than with it t place. 300 kv. By the use of the Marx front of the portable unit and may 
his very short breakdown time is circuit, which permits one to charge raised or low ered and swiveled 
also evidenced by the fact that the __ the condensers in parallel at rela- into” the most convenient position 
space between the external tively low volte tage, and then | dis- any give n application. 
to the electrodes G and H them in series to obtain the The “exceedingly tepid break 
is very as can be seen a 
permitted closer acing 
breakdown , although if it were minimum. As apparatus 
the rapid internal break-— furnished commercially, it consists sin ‘oa 
down of the” tubes the entire con- esse ntially’ of -microfarad The constant of the 
roltage would be impressed con 
between these ofa portable unit tas 


operation in air at the rated voltage 
because the voltage remains : 
the tube for too short a time for 


COMMERCIAL EquipMENT 
as b been mentioned d above, a 


ng condensers has 

4 ‘= is the most practical way of | 
taneous power required to operate .—300 kv. High- Bo 


Note ‘he oat separation of the two cathode electrodes. S This is possible because of the extrem 
tube at 1000 to 2000 an amp. and rapidity with w hich the builds | inside enting an ernal arc from forming. 
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four high-tension on cable 
output sockets so that from one to 
four surge generators may be oper- 
simultaneously from the same 
arging unit. ‘This is often done 
it is desired to produce 
quence shots of some even 
such a case, the timing units : 


th at generators fire 


stand. The charging volt- 

age may be regulated i in ev. steps ; 
power used ‘when the X- ri ny 
tube fires, ‘due to the use of the i 
generator pr inciple, the power 


drawn from the lines at any 


"Fi igure 9 an installation of 
surge generators with the con- 


condensers are mounted on two levels 
charged in parallel. They are discharged in series 
spark gaps to produce the high voltage 
high current surge needed to the X- 


tubes. 
| 
ponents. The time- for complete 
discharge of the through | 
‘the: tube is | microsecond or less 
The time delay ay be ineres ased 
to any desired value by adding ca- 
pacity or by increasing the value 
of the grid resistance of the thyratron 
6. By controlling this 
- factor, the X- -ray tube may be be 
energized at any desired time in- 
; terval after the phenomer non to be a CON Ty 
PANE 
Por insta ince, a series of pictures: 


ae 


OLD CATHODE 


RAY 


down a gun | barrel may be mods by 
takin ng succe essive shots at different 
points in the cycle through varying 


he condensers are 


two 
high- tension secondary winding 
split, with the center at er ound 
pote: 

4 


«Fig. Radiograph of 
0.22- Caliber Bullet Passing Through > a 
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_High- Speed -Ray Pictures of 
0.22-Caliber Bullet Passing Throy 
Blocks. 
Note how the fibers of the wood tend to 


ay 2 
have been carried away by ‘the 
bullet, the bulbs have ‘not 
igure 1 1 shows: series of 
pictures of 0. .22-caliber bullets 
passing thr ough simil: ir ‘ood blocks. 
This | ies wa as selected from 
“number of se part ute shots sand covers: 
the cycle from the time the bullet | 
is just entering the block to the 
exit of the bullet and the - splintering 
of block. is one of the 
first: ballistic pictures made i in our 
laboratory and the means of 
stimulating interest in the ballistic 
possibilities ‘this app: yparatus on 
the part of Frankford Arsenal which 
resulted in the development of the: 
“commercial unit described here, 
| The unit | has found wide usage in 
a variety ballistic at 
uy arious arsenals. In many of the 
Ww ar project applications, there is 
still a great deal which has not been 
released. T he most important prot- 


ably are its application to the 
Fig. 12. —A 0.22-Caliber Bullet Passing Through a Piece of Beef Shin Bone. f cavity charge effect whieh is the 


_ This shows the destructive action of the bullet and the pressure produced in the marrow of the bone. f prince iple of ‘the bazooka and other 
This is a forerunner of the extensive research done on wound mechanism with the high-speed X- “ray ma- 


> Ss 
tubes es may be brought quite. 
to each inher it is necessary 
to get suce cessive shots: of bullets 


similar 
APPLICATIONS 
of the ex examples of the 
“of this apparatus which are to follow 
could also have been made by iret 
a speed light photography “by the 
“flash technique 
spark photography. Howe ever r, eve en 
Ww hen the internal structure of the 
object is not essential , in the 
show a light picture 
would be so obscured | by the smoke n 
bright flash of explosives es that 


s 


obtained. Ev en such a_ simple 
example as the > bullet passing 
q through series of 
light “bulbs (Fig. 10) loses some 
detail | due to multiple r 
a light source is used. is 
of interest to note that although (a) High- papeed light picture showing X- way picture showing | also the ‘comp | 


clearly the compression of the ball. sion of the core of the ball. 
ae 
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sible light of golf club striking 
a a ball. Figure 13 (6) shows a | 

corresponding radiograph made Ww ith 

the distortion of the core 0 t 

isible as well as 
e | distortion of the outer cov overing as 
t | shown in the light picture. 

While the industrial applications 
of the app: wratus have not been 


widely explored due to the concen-— | 
of interest on ballistic prob- 
and» other Gov 
search programs, including that 
sponsored by the Manhattan 
trict, during the war r years, Fi ig. i4 : 
presents simple application i in 
industrial field. This is a radio- 
graph of a vacuum cleaner 1 in opera 
vac 
; tion n and shows the flow lines i in n the | 


Vacuum Cleaner in Operation, Showing 
the Lines of Flow and Velocities of the 


Cleaner 
Fig. 15.— Radiograph Showing the Distri- 
bution Pattern of a Model Bomb. 
Radiograph by Aberdeen Proving Ground Fe 


14. —High- Speed of 


“a 


it is we 
wave motions, ‘tony 
application to the now famous 
Manhattan Project. The Manhat- 
Project has permitted the 
following statement to. made: 
“This equipment was _ extensively 
used in connection with» the de- 
§ | velopment of the atomic bomb, the =~ 
exact nature of which cannot be 
‘teleased at this time.”’ 
a ‘Figure 12° shows 0.22-caliber 
bullet passing» through a piece of 
shin ‘This again is a primi- 
example of the application of 
high-speed X-ray wound 
ballistics, a study | carried on by a 
enutiful series of experiments under 
the direction of Newton 
‘Harvey under a contract betwe en 
theOSRD and Princeton University. 


Asan indication of the application 
of this apparatus to sports radiog- 


maphy, the two figures” may » 

be of interest. “2 igure 13 (a) 7 
Edgerton flash technique i after Statre 


nuary (1948 


mi 

| 

| 
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= Radiograph Showing the Cause of Failure of a Bad Lot of 37-mm. alien 


The armor- piercing cap has become detached from the shell and is broken up before striking the target. : 


ties a at. various points. This expected An interesting investigation into- 

that such problems as valve motion _ the patterns 
"studies, piston motion, and similar — types of shells and bombs has ving 


q 


problems will prove susceptible to on at Aberdeen Proving 


_ investigation by this means. e.. iv, Center. — Ki igure 15 shows the static 
A great variety of we ork ‘on detonation of a) model bomb. 
caliber ammunition, including Figure 16, from Aberdeen 
cendiaries and other complex struc- 4 Proving Center, shows a radiograph 
= has been done by this natn th taken to determine the reason fr 


and — 2 information ‘the failure of some 37- -mm. armor 


18.— _Large and 
- Tissue Destruction Produced by a High- 
Velocity Projectile. = | 


~S q Note that the bone has been fractured although 


that the failure to ‘the 
_ armor was | due to 1 the fact that the 
_armor- piercing left. the shell 
after leaving th e muzzle. 
"Later on, the projectile caught up 


be of great value in 
j investigations dealing wit hthemech- 
anism explosives. he propa- 
a gation of the explosive | wave through 
the: charge | has been impossible to 
follow | by _high- -speed ‘photography 
or other prev iously available meth- 
ods. T he use of the high-speed 
X-ray, with its property of ‘seeing 
light blast or cloud 
smoke resulting from the burning of 
of an explosive charge, has enabled | tain 
"Velocity © to follow the progress | ™ 
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in a leg by a 0.2 22- 
caliber low- -velocity lead 
Contrasted to this i is ig. 
hows the much larger cavity with 

extensiv ive tissue destruction 
of the bone (which was 
q struck), produced by a high 
ANALY ZING EQuirMent 
In the development of this tube — 

and g generator, a fuller understand-— 
ing of the functioning of the tube 
than could” be obtained visual 

photographic m means was desired. 
Therefore, ‘an investigation of the 


current the tube, the volt- 


with ‘the neces- 

_ chamber were set: up in a specially 
“constructed double shielded room 
adjacent to a second shielded room 
containing experimental surge 

generator and | high-speed 
tube. The oscilloscopes were sb 
arranged that simultaneous 
of the current, voltage, and X-ray - 
output could be photographed. 

to t the tremendous fields set up 
the surge generator dis- 

“charged, it was necessary to i install 


above and 
19.—A Close-Up View of the Three Oscilloscopes and Their Recording Cameras. the to above 
One scope records the voltage wave, the second the current wave, and the records the tou use coaxial to. the 


ith 
and accuracy. 
The high-spee 


gation of the wounding mechanism 

of extremely high velocity particles. 
Early in the war, it “had | been 
noticed th: at high: velocity particles 
from fragmentation — bombs 
other projectiles coul result in 
tensive deep tissue destruction al- eo 
though only a very small surface = 
wound Was detectable. Some work 
had been done England | using : 
eelatin and water phe untoms with 
high-speed light photog raphy 
E. Newton Harvey and his group, 
working at Princeton Universit 
under an OSRD_ contract, investi- 
gated these _phenomen: a wit h t 
high-speed X- ray apparatus. Two. 
of the remarkable radiographs. ob 
tained are _Teproduced here 


Figure 7 ws the cavity Bro- 
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of considerable in inv 


“High Side of 
Voltage Viewing 


Resistance Di- 


600 Kv Mox. , , 008 Af. Mox. 
45 Sec Delay Line} | : 


tron 


Trigger Output to 
Surge Generator 


Tri rigger Unit. 


Firing. 
Control 


— 
: 
| || surge Generator | \3/ 
= ||| —||_ —_ ——_- — 
20.—A Block Circuit Diagram of the Experimental Surge Generator 


— 


oscilloscopes and voltage dividing 
units. igure 19 is a closeup. view = 
the oscilloscopes showing the re 
cording cameras. Figure 20 i 

block diagram showing the 
Typical simultaneous oscill 
‘grams obtained on this” setup are 
: shown in F ig. 21. Itis is of interest _ 
to note the extremely sharp rise in 
the voltage curve and the fidelity 
with which the X- ray output curve 
follows the voltage curve, falling 
im very rapidly a as the voltage falls, 
although considerable current may 
still be passing at low voltage 
‘Studies ‘such as these permit more- 
thorough understanding of the func- 
tioning of the tube and indicate the 
steps necessary for 


Pert 


by. 


From vile. examples, 
may conclude that the high- 
speed X- “ray apparatus i is applicable 

the i inv estigation of wide 
variety 0 of problems in the medical, 

‘ballistic, and industrial fields. “One| 

the most recent proposals is the 
_of th the effect. of the 


tremendous: forces hich the 

ejected fr om airplanes. The effect of 

the high accelerations necessary to 


it of aircraft in use now and projected 
for the future is quite serious and 
is hoped that the X-ray investiga- 21.— —A Typical Set of Oscillograms. 


tion will” help to overcome the 


produced by crash landin ngs ar 
as ings are with Short Exposure Time,”  C. M. Slack and E. R. Thilo, ‘ ‘Field Emis 
also subjects: study | by Philips Technical Review, January, Applied to “‘Ultra-S Speed X-ray 


q ' a i or b and the lower curve shows the shape of the current wave | 


M. Slack and L. F. Ehrke, “Fie 4 National Electronics Conference, Chicago, 
2, Emission X-ray Tube,” Journal Ap- Ill., October, 1944, 
plied Physics, Vol. 12, February, 1941, ©. M. Slack, L. FO Ehrke, and C. T. 


Steenbeck, ‘ ‘Uber ein zur p. 265. Zavales, Weal of a Second X-my 
Snapshots,” W ‘estinghouse Engineer, 


_Erzeugung intensiver Réntgenlicht- Ehrke : and C. M. Sk: Slack, “Ultra-Speed 
"issenschafiliche | Radiography, Photo Technique, Ji anu- July 1945, pp. 99-103. 


qausden Siemens-W erken, Vol. 17, Chap- 1941, pp. 52-55. Slack, ‘One ‘Millionth Second 
4, pp. _363- 380 Julius “Springer, L. F. Ehrke and C. M. Slack, “ ‘Radiog- adiography, ” Journal of Pho 
Berlin, 1938. raphy at High Speed,” Elec trical Society of . America, ‘ol. 
Kingdon and H. E. Tanis, Engineering, Vol. 60, No. 9, September, July, 1945, pp. 302-306. 
“Experience with a 1941, pp. 432- 436.0022 M. ‘Slack, T. -Zavales, and E. 
- X-ray Tube,’ ’ Physical Review, M. Slack, E. R. Thilo, and hilo, | “High Speed X-rays,” Steel, 
53; P. 128  Zavales, “High Speed X-rays, Electroni ic Vol. 117, September 3 and ‘September 
Industries, November, 1944, p. 104. 10,1945. 
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By E. 


Ra 
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N JANUARY of 1942, 
wi as delivered to the Labora- | 
Division | of Frankford Arsenal 
the first unit of the prese nt for orm 
of the high- speed X-ray equipment. 
The specification set up by rank- 
ford Arsenal for t the | penetration of 
an inch of steel with “exposures in 7 
order of a millionth of a second 

had been ‘met by ‘the newly: de- 
veloped equipment so that ‘these 

factors were: known. Also 


“limited "experience had been 
tained with Dr. Slack’s e sae 


equipment: in the technique to 
employed with new “tod” ” 
With» this rather meager backlog 
could, at best, only conjecture 
as to the ultimate uses to which 
this equipment would Be applied. 

The first pr oblem i inv vestigated at 

Arsenal the study 
what happens toal bullet Ww 
. it strikes ay piece of armor. Ordinary 
photogr aphic methods, including 
high- “speed photography, run into . 
i the difficulty of having the actual © 


High- Speed X-Ray Pictures Taken Through a Caliber 0. 50 Barrel Showing the o 
Failure of the Bullet Inside the Bore of the Gun. 


(a) Nose of jacket has broken open. 


(6) Core is being blown through the jacket. 7 Pao 
(c) Core has been blown ahead of the jacket. The 
impact. This difficulty is, of The equipment is pre- -eminently Studies also been ‘made 
: course, not prese nt in the case of fitted t to study 1 — motion of inter- 4 = the realignment of component parts 
X-+ays. This study wee mechanisms. In ba allisties, for the projectile when it is. : 


penetration “obscured by luminous 


ie ott “with caliber 0.30 jacketed example, no other medns is available fired A stationary radiograph is. 
armor-piercing bullets. The igh- for taking a picture of a bullet as “first taken. The projectile is then 
- - speed X-ray pictures show ed the = it passes down the bore of a gun. | fired and a high-speed X-ray picture 
nis- flow of the jacket material and the Figure 1 shows high speed X- ~ray a is taken of the projectile in — 

up of the core as the bullets pictures taken through a caliber The two radiographs are then 


penetrated the armor. Subsequent 9-50 barrel. The bullet jacket has pared to determine whether any 


has indicated that this type. failed and the ,steel core has been realignment has taken place. 
T of work could safely be: carried | out forced ahead of the jacket. Studies 3 illustrates this procedure as ap-_ 
ry | with 20-mm. shell or possibly even fF this nat nature have not only show “ae plied to : an experimental (15-mm. 
eer, larger shell. With the larger shell the manner of failure but also incendiary bullet. The incendiary 
great deal of information could indicated the cause of the failure as powder has “set. back” as a result 
ond be obtained concerning the behavior W ell. The « effects of changes in of the firing and also it has assumed 
or of the windshield and the piercing the manufacture and assembly of a concave bounding s rface due to 
the of the body bullets were then followed by the spin of the bullet. 
either by ben ding or shatter. means similar pictures. The W hen an incendiary bullet func-_ 
ve | motion of the ‘piston in tions, a bright flame completely 
cylinder on a Garand rifle is shown 


surrounds the bullet and prevents 


INVITED, either for publication or for the at- on. Fig. 2. These high-speed X- ray it from being photographed. ° How- 

tenti ~ 
Headquarters, Race Sts pictures show the displacement of ever, with the high-speed X-ray 
equipment it has now been possible 


“Philadelphia 3, Pa. p piston in the cylinder at given 
to take X- “ray pictures w hich 


resented at a Sy1 mposium on Ultra High > 


NOTE.—DISCUSSION OF THIS PAPER IS” 


A.8.T.M. Committee E-7 on Radiography and 


the American Industrial Radium and c-ray bullet. They also rev real th 
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tage Radiography sponsored jointly times after t the muzzle exit of 
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dnuary 1948 this manner it wa. 


LISECONDS AFTER MUZZLE. COMPRESSED 


MILLISECONDS 


LLISEOONDS AFTER 95 INCHES 


2.—High- Garand Showing Motion of the Piston and Compression of the Operating Rod Spring, 


a stripping of the jacket when the © ‘after ieihi shot. 7 As series of repre-— a rey it was 1 necessary to provide 


"incendiary bullet was fired through se sentative pictures showing the man-— adequate pre otection from flying | 
in which the mm. shell fragments: for the e equipment. 


the duralumin skin of a plane. 
Occasionally, the incendiary bullet explodes are shown in Fig. 5 5. setup used to obtain the high-speed | 
~ will fail and function at the muzzle “i picture is of a different shell taken X- -ray pictures of the functioning 4 4 
of the gun. 1. A photograph | of the at a different ‘stage of the explosion the 20-mm. high explosive incendiary 
bright flash of, the 1 muzzle burst, ‘process. shell is shown in ‘Fig. 6. The hori- 
as it is termed, is shown in Fig. 4. The high-speed X-ra -ray studies gontal tube is "suspended from the 
The appearance of the incendiary been mainly carried out in a ceiling and ‘is connected to 
bullet inside the br ight flame is room of the following dimensions, surge generator by means of copper 
shown on the corresponding high- 40 ft. long, 20 ft. w ide, and 12 ft. tubing. No trou ble has been 
speed X- ray picture ig. high. Since the bullets and explo-_ countefed i in piping the, shigh von 
These high-speed X-ray shell were fired in the same room around a and wide flexibil 


the details of the bullet, where the X- -ray equipment was of the tube is obtel 


explosive shell has been studied by 
means of high-speed X-ray pictures. 
shells were fired through steel 
plates and high-speed X- “ray pic- 
tures at the instant 
impact and at subsequent stages” 
the explosion process. The force 
of the explosion was 80 Vv iolent 
that: it was necessary place a 
steel plate in. . thick ov er the 
eas t it mm. Incendiary Bullet When It Is Fired. __ 


Top—Conventional X-ray of stationary bullet. 
new — plate ‘was required if speed X-ray 
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nn > ose of the shell has pase 

The vert ica s co plate. There has been no shift of the 

nelly to the second | surge gen- _—inating parts of the fuze. Approximately 2 


of a after impact. 
rator ‘and was used to take a mu- ii 


4 () The shell } has started to swell in the region 

calhe per pendicular X-ra ay picture. ’ of > bourrelet. The booster has not yet deto- 

The two X- “ray The shel has swelled more than the 

aly pictur above. The maximum swelling is s 

‘either simultane jousty or in sequence. 7 in the region of the bourrelet. The booster has | 

The fragment protection enclosure | _ detonated. The ring of petals about the shell 
ean be seen. _ Approximately of 

is lined with 4 1-in. steel pl: utes second after impact. 

‘eth rabl 1. (d) ‘The shell body has swelled to ‘almost 
faced — wit 1 removabie plywooc — normal diameter. The petals have con- — 


2 strained the bourrelet region of the shell from 
| W ut in the ‘steel plates: swelling as rapidly as the body of the shell. The 


ere _ base of the shell has swelled very little. 
Xx “ray Ss Ww COV er it h The shell has ruptured. The base of the 


several pieces of 2 s-in. ‘thick dural. | Shell is starting to mushroom out, The con- 
au 


straining influence of the petals is evident. 
The shell fragments after passing 7 _ Approximately 60 millionths of a second after 


through the steel target were 


F ae, The base of the shell has mushroomed out 
stopped by a piece of prog fae te even further. The nose and some of the shell 


> fragments have passed out of the constraining 
laced 2 bey: ond the ar get. influence of 


After ali aligning the target Plate, 
film cassette, and X- ~ray tubes, the 


20-mm. cannon was loaded and the The base shell 


are passing through the hole. The petals have 
personnel left the room. T he surge curled back to produce a hole approximately 


2} in. in diameter. Approximately 
generators were char ged from con- millionths of a second after impact. 


trols located outside the firing 


nge. When the gener: ators were 


lly charged, the oro jectile © was: a) The shel! fragments are almost all com- 
u 

al l a cat pletely through the plate. The petals have con- 
fired. ectrica circuit: WwW as tinued to curl back to produce a hole approxi- 


broken when the shell hit the target 
plate and this trigger ed a timing — 
unit Ww hich | adjusted to fire 
the surge generators giv inter- 
vals a ter imp: act. ite a Neonat Fig. 5. —High- Speed X-Ray Pictures of the 
cendiary She en Fired Through a }-in. 
comparative ly trouble ‘ree. The Steel Plate Placed Normal to the Line 
while the 


“unit no attention aad 
the: control unit has nly required — 
re placement of a set of breaker 


“points on a relay. ‘The tubes 


the fact that. they are in the s same 
room where the gun is fired. To 
4500 exposures have been 
The si surge “generators, de- 
_ their large size (7 ft. long by 
30 in. wide by 63 ft. high), 
maneuvered with little difficulty 
two people. The equipment 


fairly portable. In_ connection with 


GH ‘SPEED XRAY PICTURE less carried out 
RAY PICTURE OF THE } MUZZLE BURST Arsenal, a problem arose which 

; charging unit , and control unit 


were moved out of dc 

up for an extended period of time 

and functioned satisfactorily. 

As to what uses the technique of | 

{.—High-Speed X-Ra in the postwar period, it is difficult 


The bullet functioned atieetiaed and burst at | the muzzle | of the gun. 
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such as. valve. 
It might be to take = 
speed X- ray pictures of castings 
“being poured. Pic tures \ which show 
the manner in which the tal 
flows into the form should assist 
in the dev lopment of better ¢ Ci casting 
techniques. preceding illustra-— 
tions cover er gel ner: al various 
applications that have ‘been made 
with the high-speed X- ray 
ment at Frankford Arsenal. They 
show what has been done with the 
equipme nt and is hoped that 
will enable industry better 
evaluate the usefulness of the tech-_ 
nique as applied to their particular 
Fig. | é— —Experimental Setup Used to Take 
the High-Speed X-Ray Pictures of the 
q Functioning of the 20-mm. High ol 


Incendiary Shell When Fired Through the 
4 in. Steel Plate Placed Normal t to o the 


X-ray tubes. 


2—Window in. }-in. pis side frag- 
ment protection removed. a 

3—Steel plate laced over the film — 
cassette. 

4—Film cassette. __ 

5—Holder for vertical X. 1X. -ray cassette. 


target plate. 
— 
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(D 523- 44 T)’ by Subcommittee 

-1 on Paint, , Varnish, -acquer, and Rel 

By RRicherd S. Hi 

‘otherwise ‘identical appearance. 

Th he following report describes the © 

introduction, , use, 


Lime of Fire. 


on 


ten years, gloss measurement has 
become an established test 
es in the paint industry . This 
test procedure was first introduced 
through the efforts of. A. §$.T M. 
Committee D-1 on Paint, V arnish, 
Lacquer and Related | Products. 
Measurements of gloss are now 
classify” paints either flat, 
_- high gloss, or in one of the 
two ) intermediate ranges betw een 
these three common gloss classes. 
Gloss measurements are also used 
to evaluate small differences i in 
shininess betw surfaces that are 


—DISCUSSION OF THIS. PAPER. Is 
INVITED, either for publication or for the 
attention of the author. Address all com- 
munications to A.S.T.M. Headquarters, 1916 
Race St., Philadelphia 3, Pa. | 
«Jae 1946 Book of A.S.T.M. Standards, Part I 
2 Henry A. Gardner Inc., Bethesda, 


was asked by ‘Subcommittee X of | 
C ommittee D-l to ‘prepare this 
“report during its meeting in Buf- 
falo, N. June, 1946. 
sion at this meeting brought | out | 
the “fact that Method D 523° 
now widely used but that exper i- 


factory. 
a ent is . proper time to surv vey the 
1s -gloss-measurement problem in 


- more reliable ‘method of gloss m meas 
urement. The presen t repor 


ibe 


the : start * such a a survey. 


iF 


aint Fin “ints! 


and possible 
S.T.M. 
Method D 523° for the 
gloss of paint finishes. ve The author | 


ence with it is not altogether er satis 
_ ‘It was felt that the pe 


field and to develop a better, 


_— 


hes, 


Tentative Method of Test for Specular ( Gloss ‘of Paintin 
Op tical Propert 


ate 


ies, of Comr 


Products 


mitte 


Events LEADING TO THE Davai 
MENT OF MopeERN I 


of Committee D have 
"been actively interested i in the e gloss 
problem since at least 1933. th 
that year M. Rea Paul conducted 
survey for Subcommittee XVII 
on Physical Properties of M: aterials. 
determine industrial ‘interest ‘in 
gloss. He found this interest to be 
considerable. In the following years 
Mr. Paul repeatedly arranged for 
cooperation _betw: ween labora- | ‘thos 
tories cognizant of need for “emp 

gloss measurement and “physicists” 
familiar with the measurement prob- 
ems involved. Thus in 1936 A. 
of Johns | Univ ersity 
nd his- 


. 

— 
— Da 
| 

| 


at that time hs “1940, Ww etlaufer and Se 
glossmeter* s specially suited to the described a refined method for the trated it ‘Method D 5 52 ex- 
measurement of panels bent in a specular-gloss 1 measurement, of f paint _cepting that a flashlight lamp and — 
cylindrical shape. The angle at finishes. They showed that g gonio- _Teflector were used i in lieu of the 100- 
which specular gloss was measured photometric curves give more data watt projection lamp and lens. 
by Mr. Pfund’s instrume nt could be about physical factors — responsible _ Within the past two or three years it 
radily adjusted. He examined a for than do mere one- the Photovolt Corp p. has : also” de- 
number of paint panels submitted shot determina ations of specul: Vv eloped a 60-deg. glossmeter in- 
laboratories. Eac th of the labora- gloss. For one-shot determinations tended for measurements according 
tories that prepared one however they show ed that better to the Hunter-Judd method. 
panel it considered tohave high gloss, — - gloss separation of paint materials — Of the two procedures given in 
another considered to have eggshell _is obtained when different geometric \.S.T.M. Method 523-41 
gloss, and a third considered matte conditions of measurement are used Seeae A has enjoyed by : = 
or flat. Mr. | Pfund measured these in the different. gloss 1 ranges. Thus, the w ider use. Only a few of 
panels for specular gloss at a num- reflecting angle o of 4 45 deg. : and for pro- 
ber of angles and found that gloss very small field’ angles gave good cedure B were sold. The procedure — 
readings at 60 deg. re best: for separation of high- gloss finishes. is complica uted by the fact that 
sparating: the three groups of With less glossy finishes, however, there are three numeric: il scales for 
panels into distinct classes accord-— angles 60 and 70° des. re gloss—one for the high-gloss range, ge, 
ing to by the labora- recommende< Narrow field angles, one for the eggshell range, 
tories. which the use of plate another for the flat range. The 
q In the following two years, es glass panels to obtain flatness, chased - Hunter-Judd method, on the other 
sentially the same experiments were recommended. hand, has been widely used. 
repeated by Hunter Judd‘ 1941, the method of ow var, ‘the attention of tech 
who ¢ confirmed Pfund’ finding that gloss” measurement proposed by nologists turned to low-gloss camou- 
measurements of specul ir ‘reflection W etlaufer Scott. was added to age finishes. Sy Proc edure- A 
at 60 deg. g gave the best, separation Method D 523.7 To distinguish it Method D> 523-41 Wi 


of panels. Hunter and Judd also the of Hunter and asa method of specifying and 
varied field angles and came to the Judd, it was designated Procedure measuring gloss of these ‘finishes. 


conclusion that a practical method, 'B, and the old 60-deg. 1 method was In spite of its widespread use in 
suitable for classifying paint finishes designated Procedure A. In Method paint ai and finishes industry, 


according to specular gloss, w would D 5: 523-41 T, was indicated that exper ience with the Hunter-Judd 


be a 60- deg. measurement in which -Procediire A was suitable : for classi- ‘method of gloss measurement has 
the source and receptor field angles | fying paint finishes according to ‘not been 00 satisfactory. it has 
totaled about by The gloss, but that Procedure B was, "proved difficult to obtain agreement 
draft of a suggested A.S.T.M. test superior for the gloss measurement among gloss results from different 
was included in the Hunter er and of finishes, particularly when these —_Jaboratories and different, but. 


Judd report. finishes were in the high- and low- _posedly identical, glossmeters. ‘Users 
gloss Fanges. glossmeters have learned that it 
| EXPERIENCE witH Meruop D 523 _ Procedure B was written around is easy for their instruments to 
pope measurements made with a get out of adjustment. With the 
 AS.T.M. Tentative Method for that had been designed -60-deg. glossmeter by the 
‘Specular Gloss of Paint Finishes by Scott. The American -Instru- Laboratory, positioning of 
52 39 w as essentially the ‘ment Co. sold a few of these gonio- flashlight lamp with | respect to. 
method given in Hunter and Judd’s photometers— before the war bi but. the reflector is critical. When 
report. By 1941 there had been ‘discontinued their man nufacture dur- ar burns out, or when the relative 
some experience with the new w gloss ‘ing the war period. rs ‘positions — of lamp and reflector 
test. was recognized then that The Hunter-Judd m ethod "change any reason, readjust- 
“the receptor field angle was an im- developed from measurements made ment of a Gardner —-60-deg. -gloss- 
portant beam-spread dimension. _ with the McNicholas goniophotom- meter i is frequently difficult. If 


to” call for measurements 
receptor field angle 4.4 by 11.7 deg. ithin the ‘past two three 


These ‘particular dimensions w ere a “years, measurements of specular 

employed by ‘Hunter and Judd in ty cedure have 


1939, Wetlauer and B. Scott, “The he users of glossmeters are now 
urement of Gloss,’ Industrial an ngineeri 
y rna ptical Soc. Am., Vo p. 23 (1930). 71941 upplement to Boo AS. . ‘ t £ 
Richard S. Hunter and Deane B. Judd, | Standards, Part II, p. 401. tance o adjustment 
velopment of a Method of Classifying Paints MeNicholas, ‘ ‘Equipment for Measur- their instruments The! National 
to loss,’’ ASTM Buu ETIN, No. 97, ing the Reflective and Transmissive Properties 
March, 1939, p. 11. STM. Stan of Diffusing Media,” Journal Research, Nat. 
£1939 Book of A. s -T.M. Standards, Part II, Bureau Standards, 13 
1155. 211. (RP 704), 
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have been widely ‘used. are Sor the single gloss 


also calibrated standards of D 53 to give published ap- below thus 
termediate gloss such as are now al to existing practice. Pro- the Aminco-Scott goniophotometer 


the Gardner Laboratory to cedure C identic: al to. Pr rocedure an acceptable glossmeter accord. 

prove the reliability | of gloss meas- A except | that no correction is made — ing to » the following recommended 

urements. year the Gardner for diffuse reflectance. ision Method D 523. 

60-deg. glossmeter to one i in Reco (COMMENDE ep Revision” OF 
THoD D523. 


The ‘proposed new method hai? 
“been written as a single test pro- 
cedure. In the matter ‘of correction 
may “be more easily adjusted. | The s sc for diffuse reflectance, which now 
Old Gardner glossmeters can be scribed by Hunter and Judd differenti: ates Procedures A A and (, 
altered t to include the = now represented by Procedure C of it is recommended that numerical 
devices. Method 4 T is known values of gloss carry the designa- | 
ides »spread of the throughout the paint industry. “tion “with d diffuse correction”’ When- 
Hunter method of gloss — Many workers have used it. § ome | ever such a correction has been ap. 
has continued in the postwar hay uve it successfully but others plied. With measurements used 


period. Technologists i in the paint have obtained and 1 ‘reported classify surfaces according to 
and protective coatings field -roneous results. These errors gloss, diffuse corrections are pre 
~ generally familiar with the numeri- _not to be attributed to inaccuracy © quired at the lower end of the gloss 
scale in which values higher of the method, excepting, “scale. his must be done if visuai 


than about 70 refer of th appr: aisals of gloss are to be in 


-aceord with numerical values. 

refer to eggshell ‘finishes, “detail the importance of proper op- yea made of note has 
those below 2 or 3 refer tom: ratte tical adjustments. The errors are 
faces almost completely lacking in to be attributed to the difficulty of 


pos = 
adjusting. instruments and to ‘the “field is s circular i in instead 


= 


In 1944, a third desig- of workers to ate the of tangular. win- 
‘nated Procedure C, was added to of proper adjustment. dow, ‘Measuring 11. 44 


Method D 523. the foregoing Instruments been and are th 
"Paragraphs, ‘the author has spoken ‘now bei ing improved. Workers now 7 except that it happened to be the 

. appreciate the need | for careful size of the window used by Hunter 

gloss. “than adjusting» of instruments and fre- and Judd. A round window has at 


Procedure A of “Method D 52 quent checking with gloss standards least two antages: it can be 

T. Most of the published refer- similar to the samples being meas- easily ‘reamed to specified dimen- 

to to this test procedure identi- ured. There seems ample justifica-_ _ sions, w hich should be accurate to 

fied it as Procedure A, Method D tion for retaining this now familiar — +0.005 in. and it is less likely to 

(523-41 T, but in practice, low-gloss gloss scale. it has proved useful introduce 

measureme nts were seldom in ‘beth in classifying finishes should register) 
exact accord w ith the published gloss—which it was originally window 8 diameter 
designed to do in giving» 
“numeric al ratings that differentiate 

published in 1941, ‘Procedure the gloss finishes havi ing otherwise 7 ‘by window. 

A —" ” porn that low identical appearance, provided these A change at this time to a round 

- finishes are in the intermediate, | window 8 deg. in diameter “should | 

eggshell, or low-g gloss ranges. cause no significant ch: the 

amount that compen- On the other and, it would existing numerical ale of gloss. 

sate. for the diffuse reflectance of seem advantageous to separate Pro- Few measurements “made to “date. 

the specimen tent This cor- cedure B with its three numerical have possessed the accuracy which 
amounts to 2.5 times ‘the scales from Method D 523. This: would be required to differentiate | 
diffuse: reflectance of the test speci- latter procedure has enjoyed 1 _ measurements mi ms ade with the pres 

iF “men, or about 2 for an 80 per cent tively little use and s seems unneces- _ ent rectangular window from those 

white, and 0. 5 for a 20 per cent sarily to complic ate the published the proposed round window. 

gloss test. It is the author’s feel- Since provision can probably be 

Neither the Gardner the ing that Method D 523 should be made in all existing glossmeters to 

Photovolt 60-deg. glossmeter i is pro- limited | in a change round windows for the 

vided” ‘with means for determining i present rectangular ‘openings, it is 

the amount of this correction, and, § felt that this recommended change 


80 far as the author knows, none of will work no hardship. 


the per: persons supposedly following Provision is made in the specifica 
Procedure . A has bothered to make — _ tion for designating as “equivalent 
the intended correction. The cor- “that ‘will tions nal glossmeters” the existing _instrt 
flectance under m many different sets ments which are not built to specr 
eases, In 1944, of geometric con conditions. Among vation dimensions but: which are 
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“adjusted by trial al and error to that samples exist on: which they 


“essentially the same results as the do not give accurate gloss values 
ecified instruments _ on most because of geometric patterns” of 
samples. It is believed that most ‘reflection distribution importantly 
the -glossmeters “now marketed 

merely built approximate standards used ‘in 
cification dimensions and then 


lished as an A. tative 

may be bointed out in closing» 
this: discussion that the prob- 


al 


~ spec instruments, of Method D 523. A standard method 
djusted by trial and error to give In the proposed rev ision for obtaining 


curves is badly needed. So is a 
gloss surfaces for distinctness-of- 
image gloss . Methods of test for 


Method D 523, ana attempt has been 
made to clarify a number of points 
‘it is apparently possible that have previously caused con- 
adjust these instruments in any - fusion. In spite of these ‘clarify’ ing 
other way because of the vignetting and other changes, s, the revision is sheen, contrast gloss, and bloom — 


and lack of receptor light diffasors. essenti ally the Hunter-Judd method may also be needed. ie For the pres-— 


correct readings ‘om certain cali- 
brated gloss standards. Moreover, 


in them. W ith any of these instru-— for measuring specular gloss a and = 
ments adjusted by trial and error, classifying paint finishes first pu 
there will always be the possibility 
a PROP OSE DE RE 1V ISEI D TENTA’ TIV E ME THOD OF TEST FOR 
:PECULAR, GLoss OF PAIN T FINISH TES (D 
te each be 60 a perpendicular to 
or 1. This es of test may be u used: the test surface, and the axis of, the re- aa be no more than 2 2 an Tes re- 


flected beam shall be the ‘direction of a ceptor field stop shall be round and shall — 
mirror reflection of the axis of the incident _ measure 8 +0.05 deg. in diameter, 
beam. a mirror in sample position, Nore 1.—The foregoing angles deter- 
an image of the source shall be formed at mine the extents to which rays in the . 4 
ce when these finishes are identical in appear- _ the center of the receptor field stop. The =e and viewing beams may spread 

he | ance except for | small differences in shini- — angular diameter of the s source — from the principal rays (those from center 


aq | (a) to classify paint finishes as either 
glossy, eggshell, flat, or intermediate in — 
| gloss, or (b) to intercompare paint finishes — 
% | in the eggshell and lower gloss ranges 


ter 
at Nore.—More than one measuret ment 


sale is required to evaluate all the im- 
be portant gloss characteristics of ps aint 
en- | finishés. Thus, a value of specular gloss _ 
to | does not measure the capacity of a surface — 7 
to reflect sharp and distinct images, yet 
capacity to reflect sharp and distinct im-_ 
ages: is the major factor in gloss evalua- — 
tions of many paint finishes. Factors 
sometimes affecting the gloss ratings 
paint finishes are defined and discussed in 
Appendixes I and II, respectively, of the _ 
present Tentative Method of Test 
Specular Gloss of Paint Finishes S. M. 
_ 
Designation: D 523 
Definition 
Specular Gloss. —Spec ular | gloss, for 
the purpose of this method, is defined as | 
one thousand times the 60-d' specular 
reflectance of a sample measured with 
apparatus having the illuminating and — 


Viewing b ams specified in in Section 3. a 7 


(a) ~The apparatus shall consist of 
slight source giving an incident beam of 
fays, means for locating the surface of the _ 
fample, and a receptor located to receive i 
| ertain rays reflected by sample. 
- These three parts shall be combined in 
| &rugged instrument of one of the two. 
_ | Wpes illustrated in Figs. 1 and 
©) Geometric Conditions.—The axes of 
the incident and refle eted beams shall 


Book of A.8.T.M. Standards, Part II, — 


—Converging-Beam of Glossmeter. 


y 1948 


— 

— 

al 

— i 

— 

| 

— 

tru 

are 

— 


of source to center of receptor 


* still register as specularly reflected 
light. Angular size of the source is meas- 
ured from the proje cting lens; angular 


an 


size of the receptor, window (fiel stop) 

is measured from test surface in 
_-_ converging-beam type of instrument and 
from the center of the receptor collimat-— 
ing lens in a collimated-beam type of 
instrument. If, for example, the pro- 
jecting is 5 em. from the source, the 
projected luminous area of source 
must not measure more th: an 5 sin 2 deg., 
or 0. 17 cm. in diameter. Similarly a 
receptor window 10 em. from the center 


of the sample in a conve rging-beam in- 4 
strument must measure 10 sin 8 + 0.05, 


, or 1.392 + 0.009 ecm. (0. + 
Vignetting _—There Shall be | 
vignetting or interception by stops or. 
-diaphr: agms of rays supposed to register. 
_ That is, all rays shall register at the re- 
other aperture stop and travel paths to 
= from the sample that deviate from the 
of the rays by no more 


Commission on Illumination (1.C.1.) and | 
its receptor had the spectral response of 
the I.C.T. luminosity function. 


Notre 2.—Since specular reflection by 


practice to rec juire close duplication of | 
specified spectral conditions. Measure- 
ments made with an incandescent lamp as 
source and a barrier-layer photocell as 
receptor generally require | no spectral cor- 


rection. 


photocell and electric meter, shall give 
- anumerical indication that is proportional 

to amount of light passing the receptor 
_ window within plus or minus 1 per cent. — 
_ Nore 3.—It is generally necessary to 
employ some diffusor between the receptor 
window and the photocell to avoid non- 


sensitive area of the average photocell. — 
y deg. glossmeter can be adjusted by. trial 


and error to give approximately correct 
_ values of specular gloss, but, neverthe- 


fusing mechanism, or other defect so that 

it does not meet the requirements pre- 
___-seribed in Paragraphs (a) to (c), it m 
q _ be designated an ‘‘equivalent glossme ter.’ 


adjusted by trial and error to give correct — 
numerical values for various working 
_ standards of gloss, it cannot be “guaran- 
teed that this instrument will give ac- 
curate values of specular gloss on all 


nevertheless, useful for gloss measure- 
ments of types of paint finishes on which 


has been proved reliable. 
— 


uniform: weighting of accepted rays re- 
sulting from nonuniform response of the 


(f) Equivalent Glossmeters.—If a 60- 


_ less, suffers from vignetting, lack of dif- : 


may 


samples tested. Such an instrument 


Nom 4. — 


—Most 60-deg. glossme te rs 


built prior to 1947 must be designated 


“equivalent glossmeters”” 


-beeause of 


vig- 


noting, lack of receptor light- 


mechanism, and other defects. | 


Specular, Gloss Standards" 


standard sh: all be the ideal, 


(a) The fundame spec cular gloss” 


completely 


reflecting, perfect mirror which is assigned 


a value of 1000. | 


v4 


(b) Spe = sti andards 

‘may be highly polished, plane, black- 
glass surfaces for which the reflectance 

may be calculated as a function of angle ; 


Fresnel’s 


of incidence and refractive index by using 


equation. Polished black glass — 


.5 on this scale. 


a refractive index of 1.52 | has 
specul: ir gloss of 92 
“faces of liquids may also be used. 


Intermediate and low-gloss stand- _ 
ards of ceramic tile, ground opaque glass, — 


eme ry paper, and other semigloss 
ceptor if they pass the projecting lens or 
a 


terial having hard and 


are suitable working 
mediate gloss when calibrated ag 
polished black glass or liquid on a gloss- _ 
known to be in accurate adjust-_ 


meter 


ment. All such intermediate standards 


should be 


checked from time to time for 


constancy. of gloes value because contami- 


‘nations by dirt and filmy de ‘posits fre-_ 


ause 


values. 


quently 


‘tals is in general spectrally non- gover the pre 
selective, it has proved unnecessary 


ins suspected changes 


paration of paint surf. 


Selection of ‘Samples 


5. (a) his t test proce edure does 


aces. 


There are many factors involved in the_ 


“pre paration of paint finishes that have an 


important bearing on gloss 


. Thus, Ww 


hen- 


ever a test for gloss requires the prepara-_ 
tion of a test t surface from a paint or other 


material in liquid form, 
must be given to the matter of s 


(e) J Measurement Mechanism. Preparation. It should be noted that 


ceptor-measurement mechanism, such washing or rubbing may change the gloss 
- ipracter ristics 


(b) Only surfaces of | good 
ording to this method. | 
or curvature 


should be t 


ated according to any instructions of the — 


maker for power ‘supply, w: warm-up period, 


midity, 


(@) 


dust-free atmosphere, 


Surface w arpage, Vv 
“may affect test results importantly. 
directions of any brush marks or similar 
texture effects should be parallel to the 
1e of the axes of the two eee. oo 


_ Method of Measurement 


sa 


of a - te est 


ted ac 


aviness, 


~The glossmeter shall be 


temperature, 
and darkness surroundings. 


nside ration, 


mple 


surface 


“The 


oper- 


Settings on a ‘standard shall 
-made at the start and comple tion of every | 


period of glossmeter operation and at 


freque nt te 
response is | 
om (c) At least three portions of the st sur- 
face of the test specimen shall be meas- 
ured to give an indication of the degree 


Use of 


Journal, . 


D. G a 

Liquid Surfaces as Standards of Specular Gloss,” 
24, p. 


assure that 
ctically constant. 


R. 8. Hunter, “ 


Am. Ceramic Soc., Vol. 


Although such an instrument may be intervals during this operation sufficiently 
the instrument 


a flectance of the surfaces if they are initially A 


“uniformity provide. an 


“ave rage that is typical of the | 
if any portion of the test surface differs 
from the average in specular gloss by 
‘more than 5 per cent of this average, the 
~ fact shall be noted in reporting results. q 


sf (a) All taken for the 
purpose of classifying finishes according 
to gloss shall be corrected for diffuse re. 


Diffuse Correction 


aa Om Re adings | ts taken for any other pur- 
pose may be corrected for diffuse reflect- 
at the option of the experimenter, 
(c) To correct a gloss reading for dif. 1 
fuse re flectance, the daylight 45 deg., 0 
deg. luminous directional reflectance of 
the test surface shall be determined in 
accordance with the Standard Method of 
T est for Day light 45 Degree, 0 Degree 
Luminous Directional | ‘Reflee ‘tance of 
Paint Finishes (A.S.T. M. De ‘signation 
771). 3 'This "reflectance value in. 
cent shall be multiplies | by 0.025 and sub- 
tracted from the glossmeter reading. 
_ Nore.—In the majority of cases it is 
possible to estimate this correction with- | port 
- out recourse to reflectance measurement. | ductec 
perfectly refle cting, completely AST 
fusing white: (to which a freshly smoked 
magnesium oxide is a fairly close ap- 
_ proximation) would read 2.5 on the above- 
defined glossmeter. For this reason, 45 
—deg., 0 deg. luminous directional reflect. 
ance relative to MgO (1.00) is multiplied 
by 2.5 to obtain the diffuse correction. 
Thus correction for a 0.80. (80 per 
~ cent) w hite is 2. 0; for a 0.40 (40 per cent) 
yellow it is 1.0, etc. With a little prac- 
_ tice, one can learn to estimate 45 deg, 
0 deg. luminous directional reflectance to 
the nearest 20 per cent and thus obtain 
to the near est 0.5 5. 


the report shall include the tallic 
rating of the surface as follows: phos} 
‘Surface Havin ng |___Report as sively 
Gloss V alues: Claes | iriger 
Above 70........ | A | high gloss 
70 to 30, exclusive | semi or ous | 
to 2, exclusiv D | flat to ‘eggshell 
and under | flat corro 
= 
(0) W here numerical values my these 
sired, gloss values shall be reported to the | 
nearest unit when over 15, and to the appli 
nearest tenth when under 15.0 ready 
(ec) If numerical values have been the q 
corrected for diffuse reflectance, ‘the fact 
be reported; otherwise, it shall be 
assumed that 
-motbeenmade, = | sider 
(@) presence of any sample | i able 


which portions of the test surface differ | 
a” in gloss from the average by more than | tt 
5 per cent of the average shall be reported. \OTE 
(e) Where preparation of a test sul 


tion of 
face has been 1 necessary, the method 0 oAs 
pre paration shall be described or other “TNs 

Brook 
$1947. Supplement | Book 


— name at 
a 
— ards of | 
— 
4 
- 
is 
| 
4 
Spectral Conditions—The instru-_ 
shall give results not significantly 
different from those that would be given 
] 
a 
_ 
— 

| 
— 
| 


Oo If an equivalent gloeameter has: permits receptor openings | by. of size, of lens arrangement, and 


plus or minus 1.3 per cent from the area in reflections " from the bla ack interior. 


use 
model. ‘of the mean opening. This introdue es ‘Unless working standards similar in gloss 
y | @ It is advanta; an uncertainty which, at its maximum, has surface appearance to the samples 
e } identify the w orking standard or sta and- _ the same percentage magnitude. it is being measured are exchanged and mutu-— 
ards of gloss “required i in Section 3 (6) that the measure- ally accepted by the interested parties, 
fal mechanism give results accurate to pay results of gloss measurement by this 
tncertainty of Results 1 per cent of any reading. In method must be considered uncertain 
addition to these two, the re are sources pus or minus 5 cent of their respec-— 
The tolerance given in Section 3 (b) off unce rtainty in variation 


on ‘the Evaluation of ’ reatment of Steel Pr 


Eickhoff' on Behalf ‘of Subc on Painting 


tural lron and Steel of Committee D- 


Gr B as approximately 130 
ace ge Tests? some 
HIS is a final re- ridge Tests* some . This solution was applied by 
forty- -one years: ago; reports on brush in n sufficient qui intity merely 
\tlantic City steel I late Tests* to wet the surface. The panels) 
_ some thirty- six years ago; and the | were dried two hours and the gray- 
S 
Teports— of Sube ommittee ish deposit formed from the chemi- 


STM. Committee D- on 1 Paint, 


ed 
Varnish, Lacquer, and Related 
‘Products to: determine ‘the effect of about twenty -six years ago. cal pretreatment was re- 


sur 
description and directions for their 


¢ 
which were subsequently painted. SuRFACES AND 
progress ‘in manufacturers, aré as follows: _In this study the panels used were 
"Pretreatment X was a mixture of 4 2 by 3 ft. by ;%-in. hot-rolled steel, 
chromic acid, phosphoric acid, a copper content of not more 
ray 


than per. cent. In choosing 
such a large panel, it was believed — 
the results of the tests woul 1 


 PRETRE ATMENTS 
wetting agent, and some zinc dis- 


pretreatments si inv vestigated | solved in the phosphoric acid. The 


were essentially a mixture of water, temperature of application ws as 80 
more indicative of actual practice. 


phosphoric acid, chromates, reduced F., the drying time was one hour. 
chromates , wetting agents, and me- The steel surface should not “be a surface cor conditions ere 
tallic phosphates. The hot type rinsed prior to applic of” the chose one was the original hot- 
phosphate—phosphoric acid treat-— paint when this” pretreatment ‘is ‘rolled panel with mill sez ale—the 
need. = grease and dirt removed with vola- 


— | ments, ‘such as those cused _exten- 

4 sively on automobile bodies and re- call atment ¥ w as a saturated tile petroleum solvent _ T he second 
consider- 


os for increas ng paint adhesion "aqueous solution of phosphoric acid. _ably rusted, then wire brushed be 


— figerators, have proved advantage- solution of zine phosphate the mill-scale panel, 


umd for retardi ing the spread of ‘The temperature of. ‘the fore any pretreatment or paint was 
h fil ap lied. ~The third was a n mill- 
corrosion between the: paint fil m when applied was 80 and the PI 
| and the steel surface. Hpweve er, ‘drying time was four hours. panel, sandblasted p prior to the 
these hot ty pes are not ical for wor Ww as then rinsed Ww ith water application o of paint pretrest- 


the | application to structural steel al- and dried for one hour prior to. _ ment. ek Tames 
rady erected in the field. | Hence application of the paints. Two exposure locations were 
the question, “How satisfactt ry oe wane homogeneous selected —Bethlehem, Pa. (an indus- 
be thecold types?” mixture of phosphoric acid, chromic. trial atmosphere), and Sayville, 
ave Paint formulation was not phosphate, water-soluble oi] Long Island, ‘N.Y. (a ‘rural atmos- 
| sidered i in this project. A consider- solve ent, a wetting agent, and water. phere). In ad lition to the control 


in| se amount of such work has been The > temperature of the solution of panels which were not given any 


reported previo iously, for ‘example, pretreatment, each of the surfs aces 
% Report of Committee E on Preservative Coat- + 
ine for tron and Steel, Proceedings, Am. Soc. ted 
esting Mats., Vo p. 47 (1 
Report of Subcommittee D of Committee D-1 of the pacep ate ty pe, 
on Preservative Coatings for S structural Materials, the paint was applied. 
of = There were only two. sys-_ 
a = 

tems used, designatéd system Aand 


4 Re sport of ‘Subcommittee XIV on the » Presere 
system B—each system 


NOTE. oe PAPER 
INVITED, either for publication or for the atten- 
tion of the’ author. Address all communications 
0 8 1916 St., Phila-— 

| ; chairman of Subcommittee 

M. Am. Soc. Testing Mats., Vol. 41, 


tion of Iron and Steel Surfaces for Painting of 
_ Committee D-1 on Preservative Coatings for 
‘Structural Materials, [bid., Vol. XIX, Part I, p. 
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Panels 


5 
© No Pretreatment 
* Pretreatment X 
4 Pretreatment Y 

° Pretreatment Z 


Swedish Pictorial Rating 


‘Rusted Panels, 
(Wire Brushed 


ry 


Wire Brushed’ 
ry, | Nod 
10 
No.9 
Sond- Blasted Sand- Blasted No.8. 
Panels Panels 
0.9.. 
220 50 4 9 2 340039 46-50 | 
> : No. 
Exposed at Be @) Paint B on Panels Exposed a at No. 15 


© No Preheatment 
Preheatment 2. 


Scale 
Panels» 


Mill Scale 


> 


Sand- Blasted 


Blast 
Panels 


4 
Paint A on Panels Exposed at Sa ville, Long Island, N. Y. Paint B B on ‘Panels at Sayville, Long Is la: 


‘Fig. 1 .—Swedish Pictorial of Panels Exposed at Bethlehelm , Pa., and Sayville, Long Island, N. 

a primer and a topcoat. The paints ‘Steel Surfaces: (D 610 - ‘the § Sw vedish and PM. ratings: 
used in system A were of inferior dev eloped. at the conclusion athe tests after 
quality and purposely se lected to In Fig. La are shown the 50-month exposure. 


produce a coating whic +h would not. sive ratings for the 50-month “test Sw vedish pictorial rating of 
‘provide prolonged protection. The period for each of the paints at each "corrosion ranges to 10. Al 
- paints used i in system B were con- of the locations | on panels which had _ rating of 10 indicates no failure, zero 
sidered to be of better quality received no pretreatment and on ‘indie: ates ‘complete failure. "These 
= that long-time protection: w ould be panels given pretreatments X, ratings given for the > three 
provided. A total of 24 p: anels was and Z, respective ely. In part (a) different surfaces, and the three pre- 
exposed at each | location. . The 


this figure is shown the of treatments. 


angle of e oainenin w as ¢ 45 deg. facing © paint: A on ‘panels: exposed at t Beth- _ The A A.S.T.M. method for evalu- erall 
south. |ehem, Pa., and part (b), the record ating of ranting a and 

of paint at the same location; numerical scale. Number 10 is 
STANDARDS” ‘part (c) i is the record of paint A on surface with practically no blem- 


panels exposed at Sayville, L. L; ishes, while the lower numbers indi- 


_ Since the committee was chiefly 
i and (d) the record of paint B at the - cate progressiv ely worse conditions, = 


i nterest ed i in corrosion as an index of 


protection, numerical corrosion -same point How ever, No. 4 is the worst condi- 
rating system w as desirable. Some of the same data are given tion classified under ‘the AS.T.M. 
eral sets of Sw wedish pictorial rusting ‘in Table Iw hich shows for the an system and the pie torial standards 
standards were and, as. paint s systems and the several tres further divided into two types. 
these were the only ‘pictoria ial stand- ments and original surface i Type 1 1 indicates thi at the rusting is 


ards then available, they ow ere tions, the months r required to reach ‘not accompanied by blistering, while Swed 
_ adopted as a basis for rating corro- _ ratings of 8 and 6 on the Swedish —_ type 2 indicates. that the rusting ‘ta 
sion. Ata later date the AS.T.M. scale at the two locations. The aecompanie | by blistering (in the | 
Standard Method for Evaluating table also. affords a comparison  AS.T.M. sy stem 6-20 indicates a 
Degrees of Resistance to Rusting» type 2 rusting with a rating of 6). 
Obtained with P Paint Tron 


aint ¢ Book of A.8.7.M ill be noted from. Table I that 
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the | 
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Months to 
| Reach 
Swedish 
Rating of: 


Months 


Original 

_Surface 


IA IAP 


SION 


ow 


Ak 


nore oe 


WoW bo 


N UN 
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bo 


sMS S. indicates Mill Scale, Re & W.B. indicates Rusted an 
i 


in classifying the end- point e ev: ralu- not 


ach a corrosion rati ating of 6. 
ation of the pane Is there i is, for the ere! 


Therefore, the information ‘obtained 
most part, , res asonably good numeri- or the conclusions: whic can 
cal agreement. between the 


Swe drawn are somewhat limited. 

and the A.S.T.M. systems. Occa-— From the data given in Table I, 
sionally, finds a diffe Table II has been n prepared to show 
chiefly due to the fact that the | the ratio (in p per - cent) of the number 
AS. T. M. numbers ¢ do not go down of months required to reach Swedish. 
» low as the Swedish. ‘On the ratings of 8 and 6, respectively, for 
whole, it is surprising that two pic- pretreated panels versus -untre pated 
torial syste ms dev eloped on the ‘sheets. The committee concluded 
opposite sides of the Atlantic Ocean ‘small differences in these per- 
have such relatively good agree-- 
ail 


d Wire Brushed, S.B. indicates Sandblastec 


eant and arbitrarily grouped them — 
conclusions were drawn. 

“| percentage between 85 and 15 

indicated no ady antage or 
vantage for the pretreatment; 
one betw een 85 and 65 per cent the 

pretre: atment -conside red ¢ dis- 
considered economically desirable. adv antageous; 65 per cent or Tess 

Ata rating of 6, repainting is gen- the pretreatment was de finitely dis- 
erally considered to be imperativ adv antageous; between 115 to 
and extensive surfs ace preparation is per cent the pretreatment was con- 
‘Tequired if the paint is to afford rea- _ sidered slightly advantageous ; at 
sonable f future protection. Tt will 135 per cent or more the pretreat-_ 
be noticed at the end of 50 ment ‘was considered definitely a 


‘months there are 16 panels which did _-vantageous. On the basis 
—RATIO Ds PER CE HS To REACH SWEDISH RATINGS OF 8 aS 


to the Swedish ratings 
of 8 and 6 are given in Table I. | 


arating of 8, repainting i is generally 


ey 
(Three types of — wurfaces. 

Sayville | Bethlehem 


| Paint | Paint | 


21 


189 


Paint 


Paint | Paint 


centage ratings were not too signifi- - entire: surface, a condition seldom 


have concerned 


Months to 


Reach 
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of 
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From the « da ata obtained it is read- 


y noted that there is no consistent _ 
a dvantage or disadvantage in the 
-_indis¢riminate “use of the pretreat- 
ments on steel exposed 
_ It should be noted that if the mill 
scale is tightly adherent over the 


obtained from practical | stand- 


adv ersely affected. This ex- 

‘ple ain the equally excellent perform- 

ance e of the mill-scale surfaces ¢ com- 
_ pared w vith the sandblasted ‘surfaces. 
brushed, rusted panels gave 


short paint life under all condi- 


ag 


_ themselves with and 


aint | Paint 


26 | 100 
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194800 STM BULLETIN ad (P51) 79 
— 


or r steel cleaned ious s mechani- 


when This s sec- 


"Authority. ariably, ‘theee cold 
pretreatments proved of value - when 


means. Our subcommittee ond phase of the original investiga- on sandblasted steel surfaces 


 eided that valuable: information 


would be deriv red from : a study ¢ of i 

the effect of cleaning, pretre ating, 
repainting ste reel surfaces which 

had received no pretreatment and 


surfaces which had Teceived me- 


_ Consequently, ‘the second | 

of this werk is concerned with 
e preparation and painting of the 

me original painted and w eathered 

nels repor ted earlier in this report. 
is of ‘pre 


ainted panels will 
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Dead Men?—Or Applied Ordnance Res 


THe Ordnance Laboratory | 


n interesting brochure which gives an 

account of its history and 1 present organi-- 

zation. he official beginning ¢ of the labo- 


ratory came in 1892 w hen a Captain ae raphy, and mechanical metallurgy. 


_ John P Pitman was ass ssigned to the . Arsenal — 
to organize a chemical laboratory to study 
pow der. Pitman, the brochure 


interest to know 


at Frankford Arsenal has recently. issued 
ar 


tion is now under way and the subsequently 


panels are exposed at the same loca- 
tions s—Sayville, Long Island, N. 


APPENDIX 


- 


“understanding, and to av raid giv ving 
the i impression that these cold phos- 
phate w vashes are of questionable 
value, attention is called to the 
work done by the U. 8S. Army Engi- 
“neers” and the Tennessee Valley 


ganic chemistry. The Metallurgical Re- 
search: Branch, “under the joint direction 
a Harold and A. L. Jamieson, 
sections covering copper alloys, design 


metallurgy, heat treatment, metallog-— 


ars 
= 


Physics and Ballisties Research 
' Branch has growt n from a single 50-ft range 
in an attic in 1934 to one of the most im-— 


recalls, was a tire worker w ho portant branches the Laboratory. 


smokeless powder variables, filling in his 


Directed by Dr. Smith, its babies 
contribution is the basic’ theory of the 


spare ti ime with ammunition design, and recoilless rifle which has been successfully 


‘not overlooking the fine opportunity 
_ afforded by the city morgue to test the | 
power of experimental 

he laboratory grew apace a and by 

1900 was regarded : as the | explosive es test- 

ing center of the United States. W orld | 

War I put chemistry | and metallurgy in 

top place on the laboratory calend: ar and > 
became a ion as well as a 


were iis nt ‘and stand-— 


re ardization of armor piercing bullets, car-_ 
 tridge cases and compositions for the new 
_— tracer bullets which were one of the sur- 

prises of World War I. | 

= 4 In 1934 it 


was established as 


nance Dept., and the following year a 
equipped ballistics section was in- 
stalled. Starting in 1940 under Col. L. 8. 

; ‘Fletcher and continuing under Col C.F H. 


Greenall with Sam Tour as civilian direc- 


tor of research, a rapid expansion oc- 


curred which trebled its working area and 
| its staff by twenty. C. 

Fawcett is now the director of the labora- 
“4 tory, and Herschel Smith and E. R. -Rechel_ 

_ The laboratory, as curre ntly organized, 
‘6 consists of six research branches aad six 

service branches. The Chemical al Research 

Branch, under J. wW. Mitchell, 


into 


sections 
— organic, industrial, and inor- 


bullets against 


an under r the < direction of S. 


the center 
of non-ferrous metallurgy for the - 


covering engineer ing, 


applied in mm. 57-mm., , and 105-mm. 
guns. The serie s a cal. 0.60 rounds w ere 
also deve eloped” at Laboratory. he 


Ballistics 8 Section now operates eight 
_Tanges that can be ads apted to the firing of 


a wide v “variety of weapons: single ‘shot, 


semiautomstic, and autom: T ests 
commonly made on small arms ammuni- 


tion; 20- mm. and 37-mm. cannon; ; and 


on bazookas and pilot ejection catapults. 


The Applied Physics Section this 
branch i is especially interested in the basic 
research on physics of metals. 
The Mechanical Engineering Research 
Lawrence has sections on design engineer- 
ing and development engineering. 
Finishes Research Branch, under 
Frager, has sections dealing with organic 
finishes, protective engineering, and cor- 


rosion. _ Many important activities are 


‘The | 


painted and sub. 
_ merged i in fresh water. 
‘Under these conditions of 
“sure, chemical pretreatment. 
tended the protectiv e life of the 
“applied paint coatings. On “the 
other hand, the use of these s same 
‘the protective life ‘of paint a 
ings’ exposed atmospheric 
vironments, which finding was de 
_ veloped as the result of f the work of 
-Subeommit tee XXI 


i Materials -Enginee ring Branch 
_unde Adams has sections dealing 


eo elec. 


~The Materi: als Tes sting Branch, under 
R. D. France, has sections on mechanical 


“tronic 


om 


testing, a spectrographic section, and sec- 


tions dealing \ with the chemical analysis 
metals: of -nonmetals. Other 
“service branches of the Ordnance Labors- 
tory ‘include Photography, Library, Pat- 
ents and Administration. 
Of considerable interest to A.S.T.M. 

members is | a tabul: ation in the brochure 
‘showing the represent: ution of Ordnance 
Laboratory personnel on technical con- 


mittees where re presentatives on some 14 


‘The Technique of 


Engineering News-Record in 


‘the October 2 issue has an interesting item , 


on. the homely art of driving nails. This 
be of help to those members who 
- pursue the hobby of woodworking within 
the sanctity of their own homes or have 
_ aspirations to build that addition to the 
In this article the author, McKaig, 
‘points out that “nails driven in holes 
to in. sm: than the diameter 
of the nail will have considerably greater 
“resistance to pull and shear than nails 


covered in the Tropicalization Section of — ‘driven without holes. Cement coated 


this branch which Ww as established to, 


tion. of certain ordnance items and to find q 
means of preventing it.  Mue h of this 
a ork is done in the field, especially at the — 


testing station in the C Sanal Zone. 
Mathematics Branch is primarily 


neerned with use of statistical tech-. 


Riques snd their applic ation to design 


inspection plans quality control 


ments was the development of quantitative | e 
measures of the sensitivity of primers. 
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“nails are considerably superior to uncoated 


study the peculiarities of tropical deteriora- nails. The length 6f nails for best service 


"should be somewhat more than twice the 
- thickness of the member holding the heads. 
_ Slender nails will hold better than thick 
weaving action, bec: ause | they bend with- 
out losing their grip at the point. The 


: nails with a short pyramidal point. 


best results in holding power are given by | 
Either 


is divide stems. One of its important achieve- blunt or sharp ‘point reduces this holding 


power. Tf a cut nail is driven with the 


taper sides parallel to the fibers of ‘the 


January 


M. committees are listed. 


nails under r repeated shocks and constaas | 
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AMERICAN SOCIETY FOR TESTING» 
MATERIALS—Spring Meeting and Com-_ 


manner, but it is more e liable to to on a light wave length. The heavier the 
the same subject—a recent public atom, the better such a wave lengt he Ww ould Soctery oF 
tion of the Housing and Home Finance be as it would tend to be monochromatic National Passenger Car Meeting, March 
Ageney, entitled “Technique of House and could be excited to radiate at a lower 3-5, Mich. 
> AMERICAN ETROLEUM Inst1TUTE—Mid- 
‘Nailing,’ 1947 has come te to temperature. ‘Searching sy stematically Continent District Spring Meeting, March 
our attention. This is a 54-page illus- for the radiation best suited as an ultimate’ Aa 24-26, Broadview Hotel, Wichita, Kansas. 
‘trated booklet, prepared by the Forest stand: ard, Michelson discovered in 1892 American Instirure or Evecrricat ENGI- 


Products Laboratory, and | contains illus- — % that the green light of natural mercury is _- NEERS—Great Lakes District Meeting, 


| 


me ‘trations ¢ of ‘correct ‘nailing techniques complex, and we now know that natural ML Ba 
ilar “covering practically everything from mercury consists of a mixture of seven iso- posiTion—April 5-8, Atlanta,Ga. 
end | double sills and drop-siding to sub- flooring te topes with atomic masses of 196, 198, 199, NATIONAL ASSOCIATION OF CoRROSION ENGI- 
vate and shingles. Copies of “Technique of 200, 201, 202, and 204. He discarded the  -“ZERS8—1948 Annual Convention and 


House Nailing” are available from the com; lex mercury line in favor of the red uaa 


_ | Supe rintendent of Documents , Gove light of cadmium, although for the visual 4 Awenican Soorery oF Cron. 


ment Printing | Office, Ws ashington 25, ‘adjustment of interferometers, the | green _ Spring Meeting, April 7-9, William Penn 


| at 20 cents per of mercury would be much more Hotel, Pa. 
a an ful as it is 70 times as inten ise as the red western District Meeting, April 14-16, 
nich nades of Alchemists Now the green line of mercury, re- Socrery oF LUBRICATION ENGINEERS—. 
Jing es e emists jected 1 by Michelson | fifty: -five years nual Convention, April 19-2 1, Statler 
4 ount of i comp Nationa, PerkoLteum Assoctation—April_ 
‘lec. 


= by the production of mercury 198, 21-23, Hotel Cleveland, Cleveland, Ohio. 
been freed of its seven-isotope curse. American Ceramic Sociery—April 


pation number the green line of Hg'* with a wave length Palmer House, Chicago, Ill. 
ii of comets or strange heavenly bodies, AMERICAN ASSOCIATION 
cal “that can be dete rmine d to an accuracy Annual Meeting, May 3-7, Conven- 
ae @ be too greatly urprised. 1ey within one part: in ‘one hundred million, tion Hall, Philadelphia, Pan 


according to Dr. ‘William F. Meggers of American Perroteum Institute—Pacific 


the Bureau's Atomic Physics Division, Coast District, Meeting, May 6-7, Bilt- 


stands alone as the most ne: arly ideal stand- 


| read in the Dece mber, 1947, Technical ard of length. Neutron bombardment of Meeting, May 9-12, 

| News Bulletin of the National Bureau of gold, which has an atomic mass of 197, _ Hollenden Hotel, Cleveland, Ohio. ein a 
Standards that gold is now being turned is supplyi ing 1g the isotope AMERICAN PETROLEUM Divi- 
hure into mereury. For at Oak Ridge, Tenn., gion of Refining, 13th Mid-Year Meeting, 


ysis may be caused by the shades of a aan. 
ther of sishomists in their astral abodes burn- 
ing up in chagrin and frustration as they _ 


4 fay 10-13, Be Franklin Hot 
ance | today, gold (Au'¥) is being Shades of the Ale 
om | into mercury for the N. .B. S. Nationa FIRE PROTECTION AssociaTIon— 


May 10-13, Hotel Statler, Washington, § 
RNATION XPOSITION— 
May 22, Exposition Grounds, Tulsa, 


recommending that the meter be defined 


terms of a primary standard of ‘light 


wave length, that of red radiation from Iyrer-Socrery Cotor Councin— 

cadmium vapor, rather than the distance Meeting, March 2, 3, Hotel Pennsylvania, AMERICAN Iron anD Sree. Institute— 

| between two lines on a platinum-iridium _New York, N. Y. 26, 27, Waldorf-Astoria, N.Y. 

d in barat the Bureau of Weights ELEcTRIcAL MANUracTURERS AMERICAN Society OF MECHANICAL Enc 

tem and M ch. NEERS—1948 Semi-Annual Meeting May 

This easures in France, the stanc ard o 30-June 4, Milwaukee, W ory 

Society or Automotive ENGINEERS— 


th since 1889, present “stand: ard AMERICAN Society or Toot 


- 16th Annual Meeting and Tool Exhibi- 


~ has several disadvantages: it is unsuitable 23 Semi-Annual Summer Meeting, June 6-11 


thin tion, March 15-19, Cleveland, Ohio. French Lick Springs, French Lick, Ind. 

rave in certain fields of Measurement; AMERICAN RAILWAY ENGINEER! NG Assocra- AMERICAN Society ror Enoineertne Epvu- 

the lines being in effect small furrows, (ten Trion—Annual Meeting, March 16-18, caTion—56th Annual Meeting, June 

to twelve wave lengths wide) do not lend ¥ Palmer House, Chicago, Ill. University of Texas, Austin, Tex. 


Institute or Rapio ENGINEERS—March AMERICAN’ SOCIETY FOR TESTING 


themselves to precise measurement as we = 
22-25, 1 E. 79th St., New York, N.Y. = §|©MATERIALS—Annual Meeting and Ex- 


alg, | look on it today; ; and the p present meter is 


les AMERICAN Society oF MeEcHANICAL EnaI- hibit of Testing Apparatus and Equip- 
not readily re producible. NEERS—Spring March 1-5, New ment, June 21-25, Bo Book-Ca 
Some sixty years ago, A A. A.] Michelson Orleans, La. Detroit, Mich. 

ated 
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Engineers, Chemists, Metallurgists 


Consulting, Inspecting, Testing 


Physical, Chemical, Metallographical & X-Ray Laboratories | 
360-1364 West Third St., Cleveland, Ohio | 


“SONNTAG SCIENTIFIC 
CORPORATION 
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Greenwich 

Fatigue and service testing 
materials and machine elements. 


PATZIG TESTING LABORATORIES 
1, — ENGINEERING INSPECTION | 
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— 
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Fort Worth, Dallas, Houston, 


Corpus Christi, Texas 


Chemists Engineers 


Spectroscopic Analysis 
Chemical and Physical Testing 
Metallur 
Boiler 


Investigations 

Service 
«Oth aR ising Sun Ave., , Philadelphia 4 40, Pa, 


ITEDSTA TE 
» - TESTING CO. 


Research . Analysis 


and Inspection we Service 
“N.Y. Chicago Boston - Woonsocket: Los Angeles 


| THE WAYNE LABORATORIES) 


| Chemists Bacteriologists =. 7 
Consultants 
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